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1.  Executive Summary

Introduction
The Angie Creek bridge replacement and stream restoration project, located in Labrador County, California is being proposed by the California Transportation Department (CALTRANS) to remove an existing aging culvert and replace it with a larger single span that will accommodate storm surge flows.  The project includes restoration to properly functioning condition of the entire stream channel from the bridge site to the Laurietor Wetlands (approximately one mile downstream). Demolition, construction and restoration activities are anticipated to take two years.

Species Table and Effect Determinations
The following species list was provided by IPaC (print out and include in Appendix) for the action area of this project:

	SPECIES
	LISTING STATUS
	DETERMINATION

	California Red-Legged Frog
	Threatened
	Likely to adversely affect

	California Red-Legged Frog critical habitat
	Designated
	Likely to adversely affect

	Nicolaysen’s blue dragonfly
	Endangered
	No effect

	Englelily
	Proposed
	No effect




CALTRANS has determined that the project will have no effect on Nicolaysen’s Blue Dragonfly and Englelily. The closest occurrence of Nicolaysen’s Blue Dragonfly is 13 miles east of the action area, where unique soils maintain seeps adequate for egg deposition.   The Englelily is found in habitats occupied by Nicolaysen’s blue dragonfly and the species has never been observed within 20 miles of Angie Creek.  Therefore these two species will not be discussed further in this Biological Assessment.  



2.   Project Description

Location

The Yvonne Road Bridge over Angie Creek (Figure 1) is located 5 miles west of Gruell, between mile markers 17 and 18 in Labrador County (Lat/Longs) (Figure 2).  
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Figure 1.  The culvert structure on Yvonne Road over Angie Creek.   
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Figure 2.  (This map can be generated from the species list request in IPaC.)
 


Action Area
The Action Area for the Angie Creek Bridge Project (Figure 3) includes the construction footprint, the staging area immediately east of the bridge, and all areas affected by light, dust, noise, and sediment plume (after conservation measures minimize the effects).  Additionally, the Action Area includes Angie Creek south to the Laurietor Wetlands, where restoration activities will occur.

Laurietor Wetlands 
Conservation Preserve


















Figure 3.  Action Area for the Angie Creek bridge and restoration project is identified by the yellow polygon.  California Red-legged frog occurrences (known breeding sites) are noted by frog symbols.  The entire Action Area is within designated Critical Habitat for the California Red-legged frog.


Proposed Action: (This will be narrative, not listed)
Site preparation will begin in June, 2013….insert Gantt chart showing timing of construction steps, including the restoration actions and post-construction success monitoring.

	List all major components here
	June 13
	July 13
	Aug 13
	Sept 13
	Oct 13
	Nov 13
	Dec 13
	Jan 14
	Feb 14
	Mar
 14
	Apr
14
	May
14
	June
14
	July
14
	Etc.

	Secure the site
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Placement of silt fences 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Clearing and grubbing
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	etc
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Restoration
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



In narrative form, describe how those components (from your action deconstruction) will be implemented.  (This is an example of what some of your deconstruction might look like – and it should be used as the framework of the “description of the Action” section.  Include stressors that result from each component in this discussion.)

A.   Prepare site - earthworks
1. Clearing and grubbing
2. Construction of sediment and erosion control bmps (silt fence, sediment detention basins, ditch checks, temporary and final seeding, etc)
3. Earth work (cuts and fills, some can be extensive)
4. Offsite use areas (borrow, waste areas and temporary operations headquarters)
5. Detour construction (including temporary culverts and bridges) 
6. Pre-watering of roads and exposed areas in construction site for dust control or grading
7. Placement of top soil and final seeding
8. Removal of sediment/erosion control bmps (silt fence, sediment basins, ditch checks, etc)

B.  In-stream work

1. Stream relocation or channelization
2. De-watering of stream
3. Work road construction on land
4. Work road construction in stream
5. Cofferdam construction
6. Drilled shaft construction
7. Driven pile construction (impact or vibratory)
8. Spread footing construction
9. Bent construction
10. Pier construction
11. Temporary shoring construction



C.  Bridge deck construction

1. Removal of bridge deck dropped in the stream or wetland then removed 
2. Removal of bridge deck picked up directly off the deck.
3. Removal of bridge piers from inside a cofferdam 
4. Removal of bridge piers dropped in the stream or wetland and picked up.
5. Removal of footings from inside a cofferdam 
6. Removal of footings dropped in the stream or wetland and picked up
7. Bridge maintenance/painting
8. Seismic retrofitting

D.  Construct Road 

1. Riprap placement at bridge ends or on stream banks
2. Aggregate base placement
3. Paving
4. Signing and striping
5. Painting
6. Removal of temporary detour

E.  Restoration of Angie Creek
	1.  Channel Restoration
	2.  Create channel and structural complexity
	3.  Bank stabilization
	4.  Riparian and wetland planting
	5.  Monitoring and long-term success criteria (adaptive management?)

Conservation Measures

Identify Best Management Practices (BMPs), Erosion and Sediment Control, and other measures (i.e. work windows, construction techniques, avoidance) designed to minimize effects in this section (if not included in the components described above).

Monitoring and Reporting Plan
Describe mitigation, monitoring, and reporting plan, as well as conservation bank credits or mitigation sites.  Include success criteria, schedule for monitoring and reporting, and how the baseline condition will be tracked.  If appropriate, detail the adaptive management component for modifying the long-term actions to ensure restoration success.  Clearly define what is meant by “success” (what is the desired future condition?).






3.  Description of the species and their habitat

	SPECIES
	LISTING STATUS

	California Red-legged Frog
	Threatened

	California Red-legged Frog Critical Habitat
	Designated



California Red-legged Frog 

Distribution:  The historic range of the California red-legged frog extended from the vicinity of Elk Creek in Mendocino County, California, along the coast inland to the vicinity of Redding in Shasta County, California, and southward to northwestern Baja California, Mexico (Fellers 2005; Jennings and Hayes 1985; Hayes and Krempels 1986).  The species was historically documented in 46 counties but the taxa now remains in 238 streams or drainages within 23 counties, representing a loss of 70 percent of its former range (Service 2002).  California red-legged frogs are still locally abundant within portions of the San Francisco Bay Area and the Central California Coast.  Isolated populations have been documented in the Sierra Nevada, northern Coast, and northern Transverse Ranges.  The species is believed to be extirpated from the southern Transverse and Peninsular ranges, but is still present in Baja California, Mexico (CDFG 2011).

Status and Natural History:  California red-legged frogs predominately inhabit permanent water sources such as streams, lakes, marshes, natural and manmade ponds, and ephemeral drainages in valley bottoms and foothills up to 4,921 feet in elevation (Jennings and Hayes 1994, Bulger et al. 2003, Stebbins 2003).  However, they also inhabit ephemeral creeks, drainages and ponds with minimal riparian and emergent vegetation.  California red-legged frogs breed from November to April, although earlier breeding records have been reported in southern localities.  Breeding generally occurs in still or slow-moving water often associated with emergent vegetation, such as cattails, tules or overhanging willows (Storer 1925, Hayes and Jennings 1988).  Female frogs deposit egg masses on emergent vegetation so that the egg mass floats on or near the surface of the water (Hayes and Miyamoto 1984).  

Habitat includes nearly any area within 1-2 miles of a breeding site that stays moist and cool through the summer including vegetated areas with coyote brush, California blackberry thickets, and root masses associated with willow and California bay trees (Fellers 2005).  Sheltering habitat for California red-legged frogs potentially includes all aquatic, riparian, and upland areas within the range of the species and includes any landscape feature that provides cover, such as animal burrows, boulders or rocks, organic debris such as downed trees or logs, and industrial debris.  Agricultural features such as drains, watering troughs, spring boxes, abandoned sheds, or hay stacks may also be used.  Incised stream channels with portions narrower and depths greater than 18 inches also may provide important summer sheltering habitat.  Accessibility to sheltering habitat is essential for the survival of California red-legged frogs within a watershed, and can be a factor limiting frog population numbers and survival.

California red-legged frogs do not have a distinct breeding migration (Fellers 2005).  Adults are often associated with permanent bodies of water.  Some individuals remain at breeding sites year-round, while others disperse to neighboring water features.  Dispersal distances are typically less than 0.5-mile, with a few individuals moving up to 1-2 miles (Fellers 2005).  Movements are typically along riparian corridors, but some individuals, especially on rainy nights, move directly from one site to another through normally inhospitable habitats, such as heavily grazed pastures or oak-grassland savannas (Fellers 2005).  

In a study of California red-legged frog terrestrial activity in a mesic area of the Santa Cruz Mountains, Bulger et al. (2003) categorized terrestrial use as migratory and non-migratory.  The latter occurred from one to several days and was associated with precipitation events.  Migratory movements were characterized as the movement between aquatic sites and were most often associated with breeding activities.  Bulger et al. (2003) reported that non-migrating frogs typically stayed within 200 feet of aquatic habitat 90 percent of the time and were most often associated with dense vegetative cover, i.e., California blackberry, poison oak and coyote brush.  Dispersing frogs in northern Santa Cruz County traveled distances from 0.25-mile to more than 2 miles without apparent regard to topography, vegetation type, or riparian corridors (Bulger et al. 2003).

In a study of California red-legged frog terrestrial activity in a xeric environment in eastern Contra Costa County, Tatarian (2008) noted that a 57 percent majority of frogs fitted with radio transmitters in the Round Valley study area stayed at their breeding pools, whereas 43 percent moved into adjacent upland habitat or to other aquatic sites.  This study reported a peak seasonal terrestrial movement occurring in the fall months associated with the first 0.2-inch of precipitation and tapering off into spring.  Upland movement activities ranged from 3 to 233 feet, averaging 80 feet, and were associated with a variety of refugia including grass thatch, crevices, cow hoof prints, ground squirrel burrows at the base of trees or rocks, logs, and under man-made structures; others were associated with upland sites lacking refugia (Tatarian 2008).  The majority of terrestrial movements lasted from 1 to 4 days; however, one adult female was reported to remain in upland habitat for 50 days (Tatarian 2008).  Upland refugia closer to aquatic sites were used more often and were more commonly associated with areas exhibiting higher object cover, e.g., woody debris, rocks, and vegetative cover.  Subterranean cover was not significantly different between occupied upland habitat and non-occupied upland habitat. 

California red-legged frogs are often prolific breeders, laying their eggs during or shortly after large rainfall events in late winter and early spring (Hayes and Miyamoto 1984).  Egg masses containing 2,000 to 5,000 eggs are attached to vegetation below the surface and hatch after 6 to 14 days (Storer 1925, Jennings and Hayes 1994).  In coastal lagoons, the most significant mortality factor in the pre-hatching stage is water salinity (Jennings et al. 1992).  Eggs exposed to salinity levels greater than 4.5 parts per thousand resulted in 100 percent mortality (Jennings and Hayes 1990).  Increased siltation during the breeding season can cause asphyxiation of eggs and small larvae.  Larvae undergo metamorphosis 3½ to 7 months following hatching and reach sexual maturity 2 to 3 years of age (Storer 1925; Wright and Wright 1949; Jennings and Hayes 1985, 1990, 1994).  Of the various life stages, larvae probably experience the highest mortality rates, with less than 1 percent of eggs laid reaching metamorphosis (Jennings et al. 1992).  California red-legged frogs may live 8 to 10 years (Jennings et al. 1992).  Populations can fluctuate from year to year; favorable conditions allow the species to have extremely high rates of reproduction and thus produce large numbers of dispersing young and a concomitant increase in the number of occupied sites.  In contrast, the animal may temporarily disappear from an area when conditions are stressful (e.g., during periods of drought, disease, etc.).

The diet of California red-legged frogs is highly variable; changing with the life history stage. The diet of the larval stage has been the least studied and is thought to be similar to that of other ranid frogs, which feed on algae, diatoms, and detritus (Fellers 2005; Kupferberg 1996a, 1996b, 1997).  Hayes and Tennant (1985) analyzed the diets of California red-legged frogs from Cañada de la Gaviota in Santa Barbara County during the winter of 1981 and found invertebrates (comprising 42 taxa) to be the most common prey item consumed; however, they speculated that this was opportunistic and varied based on prey availability.  They ascertained that larger frogs consumed larger prey and were recorded to have preyed on Pacific chorus frog, three-spined stickleback and, to a limited extent, California mice, which were abundant at the study site (Hayes and Tennant 1985, Fellers 2005).  Although larger vertebrate prey was consumed less frequently, it represented over half of the prey mass eaten by larger frogs suggesting that such prey may play an energetically important role in their diets (Hayes and Tennant 1985).  Juvenile and subadult/adult frogs varied in their feeding activity periods; juveniles fed for longer periods throughout the day and night, while subadult/adults fed nocturnally (Hayes and Tennant 1985).  Juveniles were significantly less successful at capturing prey and all life history stages exhibited poor prey discrimination, feeding on several inanimate objects that moved through their field of view (Hayes and Tennant 1985).    

Recovery Plan:  The Recovery Plan for the California red-legged frog identifies eight recovery units (Service 2002).  The establishment of these recovery units is based on the determination that various regional areas of the species’ range are essential to its survival and recovery.  These recovery units are delineated by major watershed boundaries as defined by U.S. Geological Survey hydrologic units and the limits of its range.  The goal of the recovery plan is to protect the long-term viability of all extant populations within each recovery unit.  Within each recovery unit, core areas have been delineated and represent contiguous areas of moderate to high California red-legged frog densities that are relatively free of exotic species such as bullfrogs.  The goal of designating core areas is to protect metapopulations.  Thus when combined with suitable dispersal habitat, will allow for the long term viability within existing populations.  This management strategy identified within the Recovery Plan will allow for the recolonization of habitats within and adjacent to core areas that are naturally subjected to periodic localized extinctions, thus assuring the long-term survival and recovery of California red-legged frogs. 

Threats:  Habitat loss, non-native species introduction, and urban encroachment are the primary factors that have adversely affected the California red-legged frog throughout its range.  Several researchers in central California have noted the decline and eventual local disappearance of California and northern red-legged frogs in systems supporting bullfrogs (Jennings and Hayes 1990; Twedt 1993), red swamp crayfish, signal crayfish, and several species of warm water fish including sunfish, goldfish, common carp, and mosquitofish (Moyle 1976; Barry 1992; Hunt 1993; Fisher and Schaffer 1996).  This has been attributed to predation, competition, and reproduction interference.  Twedt (1993) documented bullfrog predation of juvenile northern red-legged frogs, and suggested that bullfrogs could prey on subadult California red-legged frogs as well.  Bullfrogs may also have a competitive advantage over California red-legged frogs.  For instance, bullfrogs are larger and possess more generalized food habits (Bury and Whelan 1984).  In addition, bullfrogs have an extended breeding season (Storer 1933) during which an individual female can produce as many as 20,000 eggs (Emlen 1977).  Furthermore, bullfrog larvae are unpalatable to predatory fish (Kruse and Francis 1977).  Bullfrogs also interfere with California red-legged frog reproduction by eating adult male California red-legged frogs.  Both California and northern red-legged frogs have been observed in amplexus (mounted on) with both male and female bullfrogs (Jennings and Hayes 1990; Twedt 1993; Jennings 1993).  Thus bullfrogs are able to prey upon and out-compete California red-legged frogs, especially in sub-optimal habitat.  

The urbanization of land within and adjacent to California red-legged frog habitat has also affected the threatened amphibian.  These declines are attributed to channelization of riparian areas, enclosure of the channels by urban development that blocks dispersal, and the introduction of predatory fishes and bullfrogs.  Diseases may also pose a significant threat, although the specific effects of disease on the California red-legged frog are not known.  Pathogens are suspected of causing global amphibian declines (Davidson et al. 2003).  Chytridiomycosis and ranaviruses are a potential threat because these diseases have been found to adversely affect other amphibians, including the listed species (Davidson et al. 2003; Lips et al. 2006).  Mao et al. (1999 cited in Fellers 2005) reported northern red-legged frogs infected with an iridovirus, which was also presented in sympatric threespine sticklebacks in northwestern California.  Non-native species, such as bullfrogs and non-native tiger salamanders that live within the range of the California red-legged frog have been identified as potential carriers of these diseases (Garner et al. 2006).  Humans can facilitate the spread of disease by encouraging the further introduction of non-native carriers and by acting as carriers themselves (i.e., contaminated boots, waders or fishing equipment).  Human activities can also introduce stress by other means, such as habitat fragmentation, that results in the listed species being more susceptible to the effects of disease.  

Negative effects to wildlife populations from roads and pavement may extend some distance from the actual road.  The phenomenon can result from vehicle-related mortality, habitat degradation, noise and light pollution, and invasive exotic species.  Forman and Deblinger (1998) described the area affected as the “road effect” zone.  One study along a 4-lane road in Massachusetts determined that this zone extended for an average of 980 feet to either side of the road for an average total zone width of approximately 1,970 feet.  However, in places they detected an effect greater than 0.6-mile from the road.  The road effect zone can also be subtle.  Van der Zandt et al. (1980) reported that lapwings and black-tailed godwits feeding at 1,575 to 6,560 feet from roads were disturbed by passing vehicles.  The heart rate, metabolic rate and energy expenditure of female bighorn sheep increases near roads (MacArthur et al. 1979).  Trombulak and Frissell (2000) described another type of “road-zone” effect due to contaminants.  Heavy metal concentrations from vehicle exhaust were greatest within 66 feet of roads and elevated levels of metals in soil and plants were detected at 660 feet of roads.  The “road-zone” varies with habitat type and traffic volume.  Based on responses by birds, Forman (2000) estimated the road-zone along primary roads of 1,000 feet in woodlands, 1,197 feet in grasslands, and 2,657 feet in natural lands near urban areas.  Along secondary roads with lower traffic volumes, the effect zone was 656 feet.  The road-zone with regard to California red-legged frogs has not been adequately investigated.

The necessity of moving between multiple habitats and breeding ponds means that many amphibian species, such as the California red-legged frog are especially vulnerable to roads and well-used large paved areas in the landscape.  Van Gelder (1973) and Cooke (1995) have examined the effect of roads on amphibians and found that because of their activity patterns, population structure, and preferred habitats, aquatic breeding amphibians are more vulnerable to traffic mortality than some other species.  High-volume highways pose a nearly impenetrable barrier to amphibians and result in mortality to individual animals as well as significantly fragmenting habitat.  Hels and Buchwald (2001) found that mortality rates for anurans on high traffic roads are higher than on low traffic roads.  Vos and Chardon (1998) found a significant negative effect of road density on the occupation probability of ponds by the moor frog (Rana arvalis) in the Netherlands.  In addition, incidences of very large numbers of road-killed frogs are well documented (Ashley and Robinson 1996), and studies have shown strong population level effects of traffic density (Carr and Fahrig 2001) and high traffic roads on these amphibians (Van Gelder 1973; Vos and Chardon 1998).  Most studies regularly count road mortalities from slow moving vehicles (Hansen 1982; Rosen and Lowe 1994; Drews 1995; Mallick et al. 1998) or by foot (Munguira and Thomas 1992).  These studies assume that every victim is observed, which may be true for large conspicuous mammals, but may be an incorrect assumption for small animals, such as the California red-legged frog.  Amphibians appear especially vulnerable to traffic mortality because they readily attempt to cross roads, are small and slow-moving, and thus are not easily avoided by drivers (Carr and Fahrig 2001).  

Metapopulation and Patch Dynamics:  The direction and type of habitat used by dispersing animals is especially important in fragmented environments (Forys and Humphrey 1996).  Models of habitat patch geometry predict that individual animals will exit patches at more “permeable” areas (Buechner 1987; Stamps et al. 1987).  A landscape corridor may increase the patch-edge permeability by extending patch habitat (La Polla and Barrett 1993), and allow individuals to move from one patch to another.  The geometric and habitat features that constitute a “corridor” must be determined from the perspective of the animal (Forys and Humphrey 1996).  

Because their habitats have been fragmented, many endangered and threatened species exist as metapopulations (Verboom and Apeldom 1990; Verboom et al. 1991).  A metapopulation is a collection of spatially discrete subpopulations that are connected by the dispersal movements of the individuals (Levins 1970; Hanski 1991).  For metapopulations of listed species, a prerequisite to recovery is determining if unoccupied habitat patches are vacant due to the attributes of the habitat patch (food, cover, and patch area) or due to patch context (distance of the patch to other patches and distance of the patch to other features).  Subpopulations on patches with higher quality food and cover are more likely to persist because they can support more individuals.  Large populations have less of a chance of extinction due to stochastic events (Gilpin and Soule 1986).  Similarly, small patches will support fewer individuals, increasing the rate of extinction.  Patches that are near occupied patches are more likely to be recolonized when local extinction occurs and may benefit from emigration of individuals via the “rescue” effect (Hanski 1982; Gotelli 1991; Holt 1993; Fahrig and Merriam 1985).  For the metapopulation to persist, the rate of patches being colonized must exceed the rate of patches going extinct (Levins 1970).  If some subpopulations go extinct regardless of patch context, recovery actions should be placed on patch attributes.  Patches could be managed to increase the availability of food and/or cover.  

Movements and dispersal corridors likely are critical to California red-legged frog population dynamics, particularly because the animals likely currently persist as metapopulations with disjunct population centers.  Movement and dispersal corridors are important for alleviating over-crowding and intraspecific competition, and also they are important for facilitating the recolonization of areas where the animal has been extirpated.  Movement between population centers maintains gene flow and reduced genetic isolation.  Genetically isolated populations are at greater risk of deleterious genetic effects such as inbreeding, genetic drift, and founder effects. The survival of wildlife species in fragmented habitats may ultimately depend on their ability to move among patches to access necessary resources, retain genetic diversity, and maintain reproductive capacity within populations (Hilty and Merenlender 2004; Petit et al. 1995; Buza et al. 2000).

SAMPLE (not red-legged frog) Life Cycle
	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sept
	Oct
	Nov
	Dec

	Year 1
	
	
	Egg development
	
	
	
	
	
	

	
	
	
	
	Larval development/aquatic foraging
	
	
	
	

	
	
	
	
	
	
	
	Metamorphosis
	

	
	
	
	
	
	
	
	Terrestrial foraging, dispersal
	

	
	
	
	
	
	
	
	
	Migration to hibernacula
	

	
	Hibernation
	
	
	
	
	
	Hibernation

	Sub-adults
	
	
	
	Emergence
	
	
	
	
	
	
	

	
	
	
	
	Migration and foraging
	
	
	
	

	
	
	
	
	
	
	(some aestivation?)
	
	
	
	

	
	
	
	
	
	
	
	
	Migration to hibernacula
	

	
	Hibernation
	
	
	
	
	
	
	Hibernation

	Adults
	
	
	Emergence/migration to natal breeding sites
	
	
	
	
	
	
	

	
	
	
	Egg deposition
	
	
	
	
	
	

	
	
	
	
	
	
	(some aestivation?)
	
	
	
	

	
	
	
	
	Migration and foraging
	
	

	
	
	
	
	
	
	
	
	Migration to hibernacula
	

	
	Hibernation
	
	
	
	
	
	
	Hibernation






California Red-legged Frog Critical Habitat

Include a brief discussion of critical habitat and how it functions for the species, by life stage.  Describe the specific unit in which this action area is located and its importance to the species.

Map of critical habitat:

[image: ]



4.  Environmental Baseline
(Describe the past and present effects of human actions on the species or critical habitat in the action area.  Describe existing habitat conditions and species trends in detail.)

The Angie Creek area currently has residential and agricultural use.  The creek canyon to the northeast of the bridge was historically used as a landfill, which has been abandoned and reclaimed.  Acreage homes and horse properties are interspersed with natural areas and the wetlands to the south have recently been a major focus of local and federal partnerships for restoration.1
2
3
4
5
6
7

California Red-legged Frog
(Numbers of individuals present in the survey (or known data) and a graphic showing population trends in the area.  Describe how the metapopulation functions in this area (are there source/sink ponds, does the stream provide connectivity for the population?, etc.)  Even though you may just have data on numbers for habitat in the action area, how do those locations relate to the rest of the metapopulation?  Is this metapopulation stable, increasing or declining?  Can any of the information be depicted in a graph showing the trends?)

For example, using the survey data information from our exercise:

California red-legged frogs are known to occur in all life stages throughout the action area of this project.  Recent surveys (12 January 2014) documented 35 adults at the Laurietor Wetlands pond and one egg mass.  The Laurietor Wetlands pond (#1) was constructed in 2008 as part of an effort to restore habitat for CRF in the area.  Initially, bullfrogs colonized the pond, but the ratio of CRF has improved in recent years, with CRF now the dominant species.

Six other ponds in the vicinity of the Angie Creek Bridge Replacement Project also were found to have CRF breeding activity in January 2014.  

Table _.  Breeding surveys of Angie Creek metapopulation (numbers are adult CRF observed with 100% certainty).  Raw data in Appendix _.
	Pond #
	2008
	2009
	2010
	2011
	2012
	2013
	2014

	1
	2
	8
	13
	20
	21
	38
	35

	2
	12
	10
	18
	11
	16
	14
	15

	3
	6
	4
	8
	7
	5
	7
	7

	4
	9
	6
	10
	11
	12
	11
	12

	5
	13
	14
	17
	15
	18
	18
	16

	6
	4
	8
	8
	4
	5
	6
	8

	7
	9
	10
	8
	6
	7
	8
	9






Figure _.  Baseline breeding adult survey results for the ponds in the Angie Creek sub-watershed.

Subsequent dip net surveys in March identified CRF larvae at all ponds, but no adults were observed.  Adults were observed, however, in the riparian habitat along Angie Creek during night surveys in March.

The Angie Creek subwatershed appears to have a stable metapopulation of CRF (2008-2014 survey data attached in Appendix _).  The Angie Creek headwaters, three miles north of the proposed bridge, likely provide connectivity to the CRF metapopulation in the watershed immediately to the north.  During wet periods, the distance between the Angie Creek headwaters and a known breeding site in the other watershed is just ¼ miles.  The Angie Creek metapopulation not only provides connectivity for genetic exchange in the population, but it also serves as a source population when habitat conditions are reduced during drought.

California Red-legged Frog Critical Habitat

Referring to the information provided in the Table (in the exercise), describe the baseline condition of the PCEs/PBFs.  Include trends of the habitat qualities in the action area (improving, declining, stable) and relate that to the entire Critical Habitat unit.  Does the species have the elements needed for the metapopulation to persist over the long-term?

Aquatic Breeding Habitat
There are six manmade ponds within one mile of the project site, with salinities of 6.1 6.2, 6.2, 6.0, 6.7, and 6.4.  Angie Creek has two off-channel pools 20’ and 75’ south of the bridge replacement site that could be used for breeding.  Three ephemeral pools between Yvonne Road and the Wetlands hold water until August in all but the driest of years.  Angie Creek is slow-moving south of the bridge site except during heavy rain events. Suitable breeding pools are found throughout the Laurietor Wetlands, particularly at the Angie Creek confluence.  Habitat qualities in the action area are stable/improving due to ongoing restoration projects.  This element is sufficient for the persist over the long-term; however, additional restoration is needed to restor Angie Creek to proper functioning condition at the bridge site.


Non-Breeding Aquatic Habitat

Upland Habitat

Dispersal Habitat



5. Effects of the Action

California Red-legged Frog
Refer to the Effects Pathway Table (the chain starting at PAC, ending with species response and effects).  The Table can either be included here or as an Appendix (it will probably be way too big to insert here unless you are focusing on a specific pathway).  The remaining effects should be the focus of your discussion here.  It could help to sort them by Life-stages or PACs (or geographic distribution) and your discussion would follow.  This discussion should describe the sum total of the effects that are left, and relate them to information previously entered in the BA including the nature of the action, its timing, proximity, duration, frequency, intensity, distribution, etc. to rationalize the effects determination.  (For example, “the vibrations will only occur on one day in three short pulses of less than ten seconds at a frequency not known to result in mortality…and the species is not known to stage within 500’ of the activity.  In-water work prior to the vibratory hammer may also disturb the species so that they leave the area before vibrations occur.”)  The effects pathways and discussion should occur for each of the listed entities addressed in the BA.

California Red-legged Frog Critical Habitat

Project effects (from the Table in your exercise) to Critical Habitat should be summarized in a paragraph or two of text that discusses short-term and long-term habitat changes due to the action.


6.  Determination of Effect

(This section identifies the determinations based upon the effects discussed in the previous section)  We conclude that the Angie Creek Bridge Project may affect, and will likely adversely affect California Red-legged Frogs because....(why are the effects greater than insignificant, and discountable?)”  The Project may affect, and will likely adversely affect California Red-legged Frog Critical Habitat because conservation measures incorporated into the design will reduce the potential for negative effects to the PCEs/PBFs but short-term restoration effects are not insignificant, and discountable).  Long-term effects to Critical Habitat will show an improved condition in (which PCE/PBF and how will it be improved over the long-term?)



7. References and personal communications cited
Example of citations used in text:
The passive transport of males has also been observed by Leslie Brown (Gerson Nature Center, personal communication) near Greenville, California. Such a mating system would maintain genetic diversity in the population only as long as it remains connected (Smith 2001).

Example of Literature Cited:
Smith, D. M. 2001. Genetic subdivision and speciation in the western North American spotted snake complex, Thamnophis punctatus. Evolution 4:29-35.

Example of Personal Communications (must be documented):
Leslie Brown, Research Biologist
Gerson Nature Center
4125 Willowtree Drive
Greenville, California 85194
January 8, 2013 telephone communication (or email, site visit, etc)
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