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EXECUTIVE SUMMARY

This status review report is based upon the best scientific information available to the California
Department of Fish and Wildlife (Department) on the San Bernardino kangaroo rat (Dipodomys
merriami parvus) and serves as the basis for the Department’s recommendation to the
California Fish and Game Commission (Commission) on whether to list the species as
threatened or endangered under the California Endangered Species Act (CESA; Fish & G. Code,
§ 2050 et seq.).

The Endangered Habitats League petitioned the Commission to list the San Bernardino
kangaroo rat as endangered on March 15, 2019. At its scheduled meeting on August 7, 2019,
the Commission considered the Petition and, based on the Department’s evaluation and
recommendation and other comments and information received, found that sufficient
information existed to indicate the petitioned action may be warranted and accepted the
Petition for consideration. Upon publication of the Commission’s findings, the San Bernardino
kangaroo rat was designated a candidate species on August 23, 2019.

The San Bernardino kangaroo rat was listed as Endangered under the federal Endangered
Species Act (ESA) in 1998. In addition to its status as a CESA candidate species, the Department
designated the San Bernardino kangaroo rat as a California Species of Special Concern, an
administrative designation intended to focus attention on animals at conservation risk,
stimulate research on poorly known species, and achieve conservation and recovery of these
animals before they meet criteria for listing as threatened or endangered under CESA.

The San Bernardino kangaroo rat is a subspecies of Merriam’s kangaroo rat (Dipodomys
merriami), one of the smallest kangaroo rats in North America. The fur on its back, sides, and
head is yellowish-brown. It has white fur on its belly and legs. Its tail is long, with a tuft of
longer fur at its end. There are four toes on each hind foot. The San Bernardino kangaroo rat’s
geographic range is confined to the lowlands of the San Bernardino Valley and surrounding
areas. Its distribution is now restricted to a small subset of its historical range and occurs in
three disjunct areas within the Lytle Creek/Cajon Wash, Santa Ana River wash, and San Jacinto
River.

San Bernardino kangaroo rats occur in relatively open scrub habitats within their range. Earlier
successional stages of Riversidean Alluvial Fan Sage Scrub are favored over denser, more
mature stages. Prior to widespread development in the region, disturbance of vegetation
through periodic flood events maintained habitat suitability. Habitat connections between
disturbed and undisturbed areas allowed recolonization of disturbed areas after floods.

San Bernardino kangaroo rats are nocturnal and take cover during the day in underground
burrows. They are active year-round and forage primarily on seeds, but also sometimes
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consume shrub foliage and insects, especially during reproductive periods. Reproduction
coincides with food availability and may occur in any month but is most common from spring
through autumn. Population size fluctuates widely, dependent on annual seed production,
which is turn is dependent on seasonal precipitation. Average lifespan is 3 to 4 years.

There is no current population estimate for the San Bernardino kangaroo rat; however, it is
certain the number of kangaroo rats has diminished significantly since increased development
in its geographic range began in the late 19%" century. Estimates of the loss of suitable or
occupied habitat include 90% loss from the 1880s to 1998 and an additional 30% loss of
remaining habitat from 1998 to 2018. Evidence from live-trapping studies suggests densities of
San Bernardino kangaroo rats in occupied habitats are often below the densities reported
before the species was listed under the ESA.

The primary threats to the continued existence of the San Bernardino kangaroo rat are loss,
degradation, and fragmentation of habitat, as well as the associated effects of small population
size and impaired population genetic characteristics. Loss and fragmentation of habitat reduce
the total number of kangaroo rats that can be supported and inhibit the movement of kangaroo
rats within the range, impeding genetic exchange between habitat patches. Limited habitat
connectivity between stream channels and upland refugia increases flood-related mortality and
impairs recolonization of instream areas. Isolation of the existing populations in the Lytle
Creek/Cajon Wash, Santa Ana River, and San Jacinto River areas due to habitat fragmentation
makes it more likely that the species will be extirpated within an area without the possibility of
recolonization.

Habitat within the fragmented occupied patches is degraded by edge and other effects,
including human recreation, light pollution, surface mining, nonnative plant invasion, and
nonnative predators. Further, flood control projects have limited disturbance events within
stream channels resulting in habitat degradation.

Small population size and genetic effects are the greatest proximate threats to the San
Bernardino kangaroo rat. Based on comprehensive genetics studies by the San Diego Zoo
Wildlife Alliance (SDZWA), it is certain that the three isolated populations have reduced genetic
diversity, are experiencing inbreeding effects, and have low effective population sizes, all of
which indicate impaired genetic conditions for the San Bernardino kangaroo rat populations.

Climate change projections suggest the future climate in the range of the San Bernardino
kangaroo rat will be warmer, with more frequent extreme heat waves, which may affect
nighttime activity of the species. More frequent occurrence of long-term droughts is expected
to impact seed production over multiple year periods, thus impacting reproduction over
multiple generations. Such impacts would result in smaller population size. Projected more
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extreme rainfall events would conversely increase the likelihood of mortality within stream
channel habitat.

Other threats, such as from disease and environmental toxins and introduced species may also
impact San Bernardino kangaroo rat populations. These effects may combine or act
synergistically with other threats.

Given the loss of most of the historically available habitat for the San Bernardino kangaroo rat,
and the consequent risks to its continued existence due to small population size and impaired
genetic condition, the Department considers all currently occupied San Bernardino kangaroo
habitat as essential for the species in California. Additionally, suitable but apparently
unoccupied habitat near the currently occupied habitat is also considered essential for the
conservation of the species. Further, other areas within the historical range that are not
currently suitable habitat, but near or adjacent to currently suitable or occupied habitat and
have the potential to be restored to suitability within the near term should also be considered
essential.

The Department offers several management recommendations based on review of documents
prepared by the U.S. Fish and Wildlife Service and the SDZWA. These recommendations are
listed in full in the report. They include development of a Recovery Plan for the species;
conservation and restoration of habitat throughout the species’ range; management to restore
connections between occupied sites and between upland and instream sites; use of
conservation translocation to improve population genetic characteristics; develop and
implement a range-wide survey and monitoring program; conduct research on a variety of
conservation questions, including disease and environmental contaminant issues; and the use
of education and enforcement to better protect San Bernardino kangaroo rat habitat.

In consideration of the scientific information contained in this status review report, the
Department has determined that listing the San Bernardino kangaroo rat under CESA as
endangered is warranted.



Status Review of the San Bernardino Kangaroo Rat in California
California Department of Fish and Wildlife—November 17, 2021

REGULATORY SETTING
Federal Endangered Species Act

In 1998, the U.S. Fish and Wildlife Service (Service) emergency listed the San Bernardino
kangaroo rat (Dipodomys merriami parvus) as endangered under the federal Endangered
Species Act (ESA) (USFWS 1998). The Service designated critical habitat for the species in 2002
and revised the critical habitat designation in 2008 (USFWS 2002, USFWS 2008). In 2009 the
Service published its 5-year status review for the species and based on ongoing threats and lack
of recovery, recommended no change in the listing status of the San Bernardino kangaroo rat
(USFWS 2009). In April 2020, the Service published its second 5-year status review for the
species and concluded the species remained endangered (USFWS 2020).

Petition Evaluation Process

On March 15, 2019, the Commission received Endangered Habitats League’s petition to list the
San Bernardino kangaroo rat as endangered under CESA (EHL 2019). Commission staff
transmitted the petition to the Department pursuant to Fish and Game Code section 2073 on
March 22, 2019, and published a formal notice of receipt of the petition on April 12, 2019 (Cal.
Reg. Notice Register 2019, No. 15-Z, p. 575). A petition to list or delist a species under CESA
must include “information regarding the population trend, range, distribution, abundance, and
life history of a species, the factors affecting the ability of the population to survive and
reproduce, the degree and immediacy of the threat, the impact of existing management efforts,
suggestions for future management, and the availability and sources of information. The
petition shall also include information regarding the kind of habitat necessary for species
survival, a detailed distribution map, and any other factors that the petitioner deems relevant”
(Fish & G. Code, § 2072.3).

On May 30, 2019, the Department provided the Commission with its petition evaluation report
(CDFW 2019) to assist the Commission in making a determination as to whether the petitioned
action may be warranted based on the sufficiency of scientific information (Fish & G. Code, §§
2073.5 & 2074.2; Cal. Code Regs., tit. 14, § 670.1, subds. (d) & (e)). Focusing on the information
available to the Department relating to each of the relevant categories, the Department
recommended to the Commission that the petition be accepted.

At its scheduled public meeting on August 7, 2019, in Sacramento, California, the Commission
considered the petition, the Department’s petition evaluation and recommendation, and
comments received. The Commission found sufficient information existed to indicate the
petitioned action may be warranted and accepted the petition for consideration. Upon
publication of the Commission's notice of its findings, the San Bernardino kangaroo rat was
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designated a candidate species on August 23, 2019 (Cal. Reg. Notice Register 2019, No. 34-Z, p.
1182).

Status Review Overview

The Commission’s decision to accept the petition, thus designating the San Bernardino
kangaroo rat as a candidate species, triggered the Department’s process for conducting a status
review to inform the Commission’s decision on whether listing the species is warranted (Fish &
G. Code, § 2074.6). At its scheduled public teleconference on June 25, 2020, the Commission
granted the Department a six-month extension to complete the status review and facilitate
external peer review.

This status review report is not intended to be an exhaustive review of all published scientific
literature relevant to the San Bernardino kangaroo rat; rather, it is intended to summarize the
key points from the best scientific information available relevant to the status of the species.
This final report, based upon the best scientific information available to the Department, is
informed by independent peer review of a draft report by scientists with expertise relevant to
the San Bernardino kangaroo rat. This review is intended to provide the Commission with the
most current information on the San Bernardino kangaroo rat and to serve as the basis for the
Department’s recommendation to the Commission on whether the petitioned action is
warranted. The status review report also identifies habitat that may be essential to continued
existence of the species and provides management recommendations for recovery of the
species (Fish & G. Code, § 2074.6). Receipt of this report is to be placed on the agenda for the
next available meeting of the Commission after delivery. At that time, the report will be made
available to the public for a 30-day public comment period prior to the Commission taking any
action on the petition.

BIOLOGY AND ECOLOGY
Species Description and Taxonomy

The San Bernardino Merriam’s kangaroo rat (more commonly known as and referred to herein
as the San Bernardino kangaroo rat) is in the Family Heteromyidae, a lineage of small New
World rodents that includes pocket mice, kangaroo mice, and kangaroo rats. There are 20
recognized species of kangaroo rats (ASM Mammal Diversity Database 2021), which are
distributed widely in the arid and mesic open habitats of western North America, including
northern Mexico. They are notable for their bipedal locomotion, ability to subsist in dry habitats
without drinking water, and external fur-lined cheek pouches used to carry seeds from foraging
areas to cache locations. Kangaroo rats have relatively large heads, large hind feet, and long
tufted tails, which help provide balance and agility while hopping.
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Merriam’s kangaroo rat (Dipodomys merriami), one of the smallest kangaroo rat species, is
distributed in the Great Basin, Mojave, Sonoran (including Colorado), and Chihuahuan deserts
from western and southern Nevada, southern California, southwestern Utah, southern and
western Arizona, southern New Mexico, southwestern Texas, and much of northern Mexico,
including Baja California (Hall 1981).

The San Bernardino kangaroo rat is one of 19 subspecies of D. merriami and one of three
subspecies occurring in southern California (Hall 1981, Wilson and Reeder 2005), along with D.
m. merriami (the most widely distributed subspecies of Merriam’s kangaroo rat) and D. m.
collinus (the Earthquake or Auguanga kangaroo rat, occurring south through eastern San Diego
and western Imperial counties, into northern Mexico, Lidicker 1960). The San Bernardino
kangaroo rat is endemic to California. It is smaller and darker than the other southern California
subspecies. Its geographic range is disjunct from the other D. merriami subspecies (Lidicker
1960), which likely led to divergence in form and genetics from the other subspecies. According
to Lidicker (1960), the San Bernardino kangaroo rat is sufficiently different from the other
subspecies to possibly warrant full species designation.

The fur on its back, sides, and head is faintly yellow, with an over-wash of dusky brown (Lidicker
1960) and with white fur on its belly and legs. The tail has dark brown stripes running along the
dorsal and ventral surface, with whitish fur on the sides of the tail. The tail has a tuft of longer
fur at its end. There are four toes on each hind foot, which distinguishes it from other similar
sized kangaroo rats within its range, which have five toes on the hind feet.

The online VertNet Portal (VertNet 2020) contains standard measurements of 48 San
Bernardino kangaroo rat adults (15 females, 33 males) collected for academic museums
between 1894 and 2002, with most of the specimens collected in the 1930s. Based on the
reported measurements, males may tend to be slightly larger on average than females;
however, they are otherwise similar in size, as statistical tests for differences in total length, tail
length, hind foot length, ear length, and body mass only showed a significant difference
between the sexes for total length (CDFW unpublished analysis). Male total length averaged
234.1 mm (9.22 in.), while females averaged 224.1 mm (8.82 in.). Table 1 lists average standard
measurement values for both sexes combined.
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Table 1. Morphometric measurements of San Bernardino kangaroo rat specimens as reported in the
VertNet portal database.

Measure Mean Minimum Maximum Std. Dev. N
Total length 231.0 181.0 279.4 13.3 48
(mm)

Tail length (mm) 134.5 105.0 171.4 11.3 48
Hind foot length 35.4 30.0 41.3 1.6 48
(mm)

Ear length (mm) 11.4 8.0 13.0 1.9 5
Body mass (g) 235 15.5 30.0 7.4 3

Field guides (Ingles 1965, Jameson and Peeters 2004, Reid 2006) report Merriam’s kangaroo rat
(all subspecies combined) body size greater than those recorded in the VertNet Portal data set
for the San Bernardino kangaroo rat, which reinforces the fact that the San Bernardino
kangaroo rat is a relatively small subspecies of D. merriami.

Life History

Because there is relatively little life history information available based on San Bernardino
kangaroo rat studies, much of the following is summarized from other Merriam’s kangaroo rat
subspecies studies. Although the San Bernardino subspecies is unique in many respects, studies
from other subspecies provide the best available information to describe its attributes because
the other subspecies are the nearest-related taxa to the San Bernardino kangaroo rat.

San Bernardino kangaroo rats appear to time reproduction to coincide with high food-
availability (USFWS 2009) and reproduction may occur almost any month of the year,
depending on food availability. Females can have more than one litter per year, with litter sizes
ranging from two to five young (Kenagy and Bartholomew 1985, USFWS 2009). McKernan
(1997) reported the reproductive condition of 247 adult San Bernardino kangaroo rat captures
during live-trapping studies from 1988 through 1990 in the Santa Ana River and Cajon Wash.
McKernan observed adult males in reproductive (scrotal) condition from January through
August, with the greatest proportion reproductive in July. He observed adult females in
reproductive condition (pregnant or lactating) from January through late November, with the
greatest proportion observed in late June. McKernan (1997) reported that in four years of live-
trapping studies (1989-1992) in the Santa Ana River, population density peaked each year in
August, corresponding with the annual peak in juvenile numbers.

Females care for the young and may shift the young between day burrows, possibly to minimize
parasite infestations or to avoid attracting predators (Behrends et al. 1986).
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Average lifespan for Merriam’s kangaroo rat is between 3 and 4 years (Brown and Zeng 1989).
Fluctuations in kangaroo rat populations between years can be great. Price and Endo (1989)
reported densities of Stephens’ kangaroo rat (Dipodomys stephensi) as varying by factors of 3 to
10 (300% to 1000%) between years. Similarly, combined capture rates of three species of
kangaroo rats (D. spectabilis, D. ordii, and D. merriami) at a long-term study site in southeastern
Arizona fluctuated more than 20% over a 13-year period (Heske et al. 1994). The numbers of
Merriam’s kangaroo rats alone fluctuated by about 500% at the same study site (Zeng and
Brown, 1987, Brown and Heske 1990). Reproduction in kangaroo rats is directly related to seed
production and availability, which in turn is affected by annual precipitation. Kangaroo rats, like
other Heteromyids, have relatively small litter sizes for rodents. They favor survival strategies
such as food storage in dispersed caches (scatter-hoarding) and predator avoidance over
reproduction during unfavorable drought periods; populations rebound during years with
sufficient rain and seed production (Brown and Harney 1993).

San Bernardino kangaroo rats are active at night and retreat to their underground burrows
during the day. They remain active throughout the year and rely on scattered seed caches when
forage is scarce. They use burrows for cover, seed storage, mating, and for rearing young. It is
unknown whether San Bernardino kangaroo rats routinely share their burrows with other
individuals (K. Romich, California Department of Fish and Wildlife, personal communication).

Merriam’s kangaroo rat is generally solitary but appears to be more social than other kangaroo
rat species (Randall 1989). Females tend to occupy home ranges that do not overlap with other
females’ home ranges, while males usually exhibit home range overlap with females and other
males, at least during the breeding season (O’Farrell 1980). Individuals may maintain stable
home ranges over several seasons but may shift their activity within the home range (Behrends
et al. 1986, Zeng and Brown 1987). Such long-term occupancy appears to allow individuals to
establish stable relationships with neighbors, and females have been shown to mate with
neighbor males (Randall 1989). During observations of paired encounters between neighbors
and nonneighbor individuals, Randall (1989) observed that in most encounters Merriam’s
kangaroo rats mutually tolerated each other rather than exhibiting aggression. Females
appeared to recognize neighbors and engaged in nonagonistic contact with neighbor males and
females, whereas males attempted to contact both neighbors and nonneighbors, with
interactions with males more likely to be agonistic. Randall (1989) concluded the males’
behavior could be important for mating success, whereas females’ recognition of neighbors
may be important for spacing of home ranges and mating.

Burrow systems are clustered in an area (USFWS 2009). In a radio-telemetry study of another
Merriam’s kangaroo rat subspecies, home range sizes of males and females were similar, at
about 0.32 ha (0.8 ac.) (Behrends et al. 1986). In another study of Merriam’s kangaroo rat in
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southeastern Arizona, Perri and Randall (1999) found average home range area for males to be
0.17 ha (0.41 ac.) and for females to be 0.07 ha (0.17 ac.).

In a live-trapping and radio-telemetry study of movements by Merriam’s kangaroo rat in
southeastern Arizona, Jones (1989) reported nightly movements of up to 146 m (479 ft.) by
males and 123 m (403.5 ft.) by females. Behrends and others (1986) observed occasional long-
distance movements of 100 m (330 ft.) or more. Based on recaptures at live traps, Jones (1989)
reported total lifetime dispersal distances from their natal burrows between 0 and 265 m
(869.4 ft.) in males and between 0 and 158 m (518.4 ft.) in females. Jones concluded that
dispersal in Merriam’s kangaroo rat consists of successive, relatively short, forays into areas
adjacent to familiar areas. This behavior would both minimize the risks associated with
predation, competition, and foraging in unfamiliar areas, as well as decreasing the overall rates
of dispersal and colonization in suitable habitats by individuals. Braden (2001, cited in USFWS
2019a) reported male San Bernardino kangaroo rats are known to move much greater distances
(300 to 400 m (984.3 to 1312.3 ft.)) during the breeding season, presumably to mate with
reproductive females.

Range and Distribution

The San Bernardino kangaroo rat is endemic to California, historically ranging along alluvial fan
habitats in floodplain terraces of the northern San Bernardino Valley and at the northern bases
of the San Jacinto Mountains (Lidicker 1960, McKernan 1997). The current distribution of the
San Bernardino kangaroo rat is limited to three disjunct geographic areas: Lytle Creek/Cajon
Wash, Santa Ana River, and San Jacinto River/Bautista Creek (USFWS 1998). Additional details
on the historical and current distribution of the San Bernardino kangaroo rat are provided
below.

Historical Range and Distribution

Prior to the late 19t century, the San Bernardino kangaroo rat’s geographic range
encompassed the broad alluvial floodplains and upland areas that then existed in lowland areas
in what is now western Riverside County, southwestern San Bernardino County, and a small
part of eastern Los Angeles County (Figure 1). The geographic range existed as two major areas
connected by a corridor of lowland habitat. One major area occurred in the north around the
confluence of Lytle Creek and the Santa Ana River and the other area existed along the San
Jacinto River in the south (Figure 1). The large northern area of the historical distribution
included the areas south of the San Bernardino and eastern San Gabriel mountains, west of the
San Jacinto Mountains, and north and east of the Chino Hills. The smaller portion of the
historical range included the Menifee Valley northeast of the Santa Margarita Mountains, north
of the Tucalota Hills, Rawson and Domenigoni mountains, and the Santa Rosa Hills, southeast of
the rugged hills around Steele Peak, and west of the confluence area of the San Jacinto River
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and Bautista Creek (Figure 1). The linkage between the two major historical range areas
includes the area at the base of The Badlands and low-lying areas of the Kalmia Hills (USFWS
2019a).

Based on air photos, capture records and other historical accounts, McKernan (1997) estimated
the historical geographic range of the San Bernardino kangaroo rat to encompass about 11,300
ha (28,000 ac.). In its analysis for the federal ESA listing of the species, the Service estimated a
larger area as the historical range, which included the lower portion of the Cajon Pass (see
USFWS 1998b). The northern extent of the range was likely the Cajon Pass in San Bernardino
County, and the southernmost extent was in Menifee in Riverside County (Figure 1).

Recent and historical occurrence records of the San Bernardino kangaroo rat are shown in
Figure 2. Although relatively few in number, historical records are distributed widely
throughout the lowlands in the geographic range. Recent records are known only from three
small, isolated areas in the Lytle Creek/Cajon Wash, Santa Ana River, and San Jacinto River
areas.
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Figure 1. San Bernardino kangaroo rat historical geographic range and Critical Habitat Areas,
with geographic place names for reference.
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Current Distribution

The Service’s analyses during the ESA listing process resulted in an initial estimate of
approximately 1,300 ha (3,250 ac.) for the current geographic range at that time — considered
to be the area of suitable habitat that had some degree of occupancy by the species (USFWS
1998a). The estimate was later revised up for the final listing rule and was considered to
encompass about 3,900 ha (9,800 ac., USFWS 1998b). This total occurred in three separate
areas, corresponding to the three extant populations: 1,545 ha (3,861 ac.) in the Santa Ana
River; 2,065 ha (5,161 ac.) in Lytle Creek/Cajon Wash; and 310 ha (775 ac.) in the San Jacinto
River (USFWS 1998b, p. 51005).

The following paragraphs, delimited by quotation marks, are excerpted from the USFWS’ draft
San Bernardino kangaroo rat Species Status Assessment (USFWS draft 2019a) and describe the
distribution of the species within the three population areas. The Department has reviewed this
summary of available scientific information and concurs with its description and conclusions.

Santa Ana River (San Bernardino County)
“The largest remaining population [in terms of area] of San Bernardino kangaroo
rat appears to reside in and around the Santa Ana River. San Bernardino
kangaroo rats are known to occur within the upper Santa Ana River wash from
approximately 5.6 km (3.5 mi.) above the confluence of Mill Creek and the Santa
Ana River to approximately 0.8 km (0.5 mi.) downstream from the western edge
of the San Bernardino Airport in the City of San Bernardino. They occupy habitat
within a mosaic of undisturbed habitat and developed areas and may use less
suitable habitats such as the margins of water spreading grounds (groundwater
recharge), airports, and aggregate mining operations, and fallow citrus groves
(USFWS 2009, p. 6). They are most abundant in the wash area where Mill,
Plunge, and Elder Creeks flow into the Santa Ana River. City Creek, which is just
downstream of the wash area, is also occupied, as are the Mill Creek spreading
basins on the historical flood plain south of Mill Creek.

“Throughout the Santa Ana River population, roughly 310.4 ha (767 ac.) are
conserved to the benefit of San Bernardino kangaroo rat. The Santa Ana River
population has the most intact and connected modeled upland habitat (although
only 4.5% is currently conserved), helping to make it the most resilient remaining
population.”

Lytle and Cajon Creeks (San Bernardino County)
“Lytle and Cajon Creeks appear to contain the second largest population [area]
of San Bernardino kangaroo rat, after the Santa Ana River population (USFWS
1997). The Lytle-Cajon population is found in a roughly Y-shaped distribution
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along Lytle and Cajon Creeks, from just north of the I-15 Bridge crossing in Cajon
Creek to approximately 14.5 km (9 mi.) downstream and from above the I-15
Bridge crossing in Lytle Creek downstream approximately 12.9 km (8 mi.) into
the City of San Bernardino, where it becomes a concrete-lined channel.

“Most San Bernardino kangaroo rat populations associated with tributaries to
Lytle or Cajon Creeks appear to be extirpated. Just east of the main Lytle-Cajon
population is a now disjunct area called Cable Creek. San Bernardino kangaroo
rat were trapped in this area in 2004; however, multiple trapping efforts since
then have produced negative results. This population was historically connected
to Cajon Creek, but the Cable Creek area is now hydrologically and physically
isolated from Cajon Creek by development and infrastructure.

“To the southeast of Cable Creek, within the Devil’s Canyon area (Subunit 2B),
Riversidean Alluvial Fan Sage Scrub (RAFSS) habitat surrounds a series of
percolation basins. This habitat is what remains of the Cajon Creek alluvial fan.
San Bernardino kangaroo rat were historically trapped here, but they have not
been found in this area since listing. We expect that this small and isolated
population has been extirpated.

“To the south and west of Lytle Creek is a large triangular-shaped area in north
Fontana west of Riverside and Sierra Avenues that historically contained San
Bernardino kangaroo rat and was part of the Lytle Creek alluvial floodplain. The
habitat here has become senescent with time and lack of hydrological flows. This
area has not had a positive trapping result for San Bernardino kangaroo rat since
2002, despite numerous trapping efforts since then (2003, 2004, 2005, 2007,
2008, 2010, 2011, and 2016).

“The 555.6 ha (1,373 ac.) Cajon Creek Conservation Area, which includes a 273.2
ha (675 ac.) conservation bank, was set aside by Vulcan Materials, Inc. in the
Cajon Creek wash?. Trapping for San Bernardino kangaroo rat occurred through
the Cajon Creek Habitat Conservation Management Area in November 2017 (S.
Montgomery, [SJM Consulting] personal communication [to USFWS]). These data
showed a general trend of San Bernardino kangaroo rats occurring in higher
density in the late pioneer and intermediate RAFSS consistent with our

1 This single inventory of the conservation area consisted of 28 small mammal trapping grids covering
approximately 10.4 ha (25.60 ac.) (1.9%) of the of the conservation area. The study captured 131 San Bernardino
kangaroo rats at 26 of the 28 grids (93% grid occupancy) with 6.2% trap success (K. Romich, California Department
of Fish and Wildlife, personal communication).
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understanding of distribution relative to habitat characteristics. San Bernardino
kangaroo rat were also captured, albeit in low numbers, in mature RAFSS and
buckwheat scrub, where suitable soils occur. San Bernardino kangaroo rat co-
occurred with Dulzura kangaroo rats [Dipodomys simulans] in most grids in the
Cajon Creek Conservation Area, with Dulzura kangaroo rats outnumbering San
Bernardino kangaroo rat in mature RAFSS.”

San Jacinto River (Riverside County)
“The smallest remaining population [based on area] of San Bernardino kangaroo
rat is on the San Jacinto River and its tributary, Bautista Creek. San Bernardino
kangaroo rat are primarily confined to the upper reaches of the San Jacinto River
as animals downstream have been extirpated by agriculture, residential
development, and flood control activities. The population has contracted from
24 km (15 mi.) in length historically to a record of approximately 17.7 km (11 mi.)
in 2005 to about 9.7 km (6 mi.) in length along the San Jacinto River currently.
The extant distribution appears to be from just upstream of the confluence of
Indian Creek to approximately 1.6 km (1 mi.) north of the Main Street Bridge
(WRCRCA 2016). The distribution of the San Jacinto population is bisected by an
abandoned surface mine thatis 12.2 to 18.3 m (40 to 60 ft.) deep and poses a
substantial barrier to San Bernardino kangaroo rat movement.

“The most recent trapping effort found 182.5 ha (451 ac.) were occupied out of a
total of 569.8 ha (1,408 ac.) of suitable habitat (WRCRCA 2016, p. 10), putting
this population at approximately 32% occupancy. The largest concentration of
San Bernardino kangaroo rats within this population is between the San Jacinto
River-Bautista Creek confluence and the Main Street Bridge (USFWS 2011). The
San Jacinto population is the only known remaining population within Riverside
County.

“The last capture record for San Bernardino kangaroo rat in Bautista Creek was

in 2002 when one animal was caught. Minimal trapping has occurred in the
Bautista Creek population since then; however, a trapping effort in 2015
produced negative results (WRCRCA 2016). This population’s status is currently
unknown; however, it is isolated from the San Jacinto River population by more
than 6.4 km (4 mi.) of development, agricultural operations, and 6.4 km (4 mi.) of

I”

concrete-lined channe
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Population Structure and Genetics

The work of Shier and her colleagues (documented in a pre-publication report to USFWS as
Shier et al. 2018, and in a peer-reviewed scientific journal publication as Hendricks et al. 2020)
provides a comprehensive examination of the current population genetics of the San
Bernardino kangaroo rat. This body of work informs several recommendations presented in
Hendricks et al. (2020) to improve the species’ conservation status from a population genetics
perspective (see Management Recommendations section of this report). Unless otherwise
noted, all references to San Bernardino genetics in the following section are from the peer-
reviewed version of the report in Conservation Genetics (Hendricks et al. 2020).

Shier and her colleagues conducted the range-wide genetics study using tissue samples
collected from 169 San Bernardino kangaroo rats collected in 2015 and 2017 at 17 sites
throughout the three populations. Genetic information was extracted from 51 individuals at
five sites in the Lytle/Cajon Creek populations, 57 individuals from three sites in Santa Ana
River, and 61 individuals from four sites in San Jacinto River. The researchers used nucleotide
sequencing of both mitochondrial DNA (mtDNA) and nuclear DNA to assess different aspects of
the subspecies’ population genetics. Mitochondria are passed only from mothers to their
offspring — there is no paternal contribution -- and mtDNA does not recombine during meiosis,
as does nuclear DNA. Thus, in general, mtDNA is conservative over time and therefore is useful
for understanding the phylogeny (evolutionary history) of a species. Nuclear DNA changes more
rapidly in successive generations than mtDNA and is useful for understanding population
structure and family lineages.

Population geneticists have developed several metrics and statistical tests to describe different
attributes of species and populations. The following is the Department’s summary of the
Hendricks et al. (2020) report’s results and conclusions.

Mitochondrial DNA Analyses

From the 169 sampled individuals, the researchers found 14 mtDNA haplotypes, or unique
maternal lineages. All but one of these haplotypes was confined to one of the three populations
areas; one haplotype occurred in both the Lytle/Cajon Creek and Santa Ana River population.
This is one of several results indicating little gene flow occurs between populations. Both the
Lytle/Cajon Creek population and the Santa Ana River population had five unique haplotypes,
plus one shared haplotype resulting from a translocation of 377 individuals in 2015. The San
Jacinto River population had three haplotypes, all unique to the population. Haplotype diversity
(Hp), a measure of diversity that accounts for both the number of haplotypes and the number
of individuals in a population sample, was highest in the Lytle/Cajon Creek population (Hp =
0.798), somewhat lower in the Santa Ana River population (0.659), and quite low at the San
Jacinto River population (0.126).
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Overall diversity of nucleotide sequences (polymorphisms) in the mtDNA samples was low.
Tajima’s D, a population genetic test statistic, indicates whether DNA in a population is evolving
randomly or is under selection, and whether the population size is expanding or contracting.
Tajima’s D was not statistically significant at the population level; however, for the Hemet
sample site within the San Jacinto River population, Tajima’s D had a significantly negative
value, suggesting a population expansion after a previous contraction. Within the Santa Ana
River population's Redlands site, Tajima’s D was significantly positive, suggesting a recent
population contraction. No other sample site had a significant result in this test.

Statistical methods to infer the likely sequence of evolution from one haplotype to another
(statistical parsimony networks, phylogenetic trees based on Bayesian inference and maximum
likelihood) can be used to determine the most likely ancestral versus derived haplotypes (see
Figure 2 of Hendricks et al. 2020). These methods indicate there is one geographically clustered
group of closely related haplotypes in the Lytle/Cajon Creek population (which includes the
haplotype shared with the Santa Ana River population). Otherwise, there is no geographic
clustering within the haplotype network or phylogenetic tree, which suggests the divergence in
haplotype lineages occurred prior to isolation of the three populations.
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Nuclear DNA Analyses

Genetic diversity indexes for species, populations, and sample sites. Table 2 lists a variety of
population genetic diversity values estimated at both the sample site and population level by
Shier et al. (2018). Genetic diversity in a population can be described using several parameters,
including allelic richness (AR), private allelic richness (PAR), and observed heterozygosity (Ho).
AR refers to the number of different versions of a gene (alleles) there are, averaged across all
the genes for all individuals. Higher numbers of alleles provide greater evolutionary potential —
in other words, natural selection may operate with more versions of genes in the population.
PAR is similar, except it assesses the number of alleles that are unique within a site or
population. Ho is the proportion of loci (genes or genetic markers) within a site or population
that are heterozygous (that is, have two different alleles rather than two copies of the same
allele). Values for all three parameters were lower for the San Jacinto River population than for
the other two populations (Table 2), which is consistent with the relatively low mtDNA diversity
seen for the San Jacinto population).

Genetic differentiation between populations (pairwise FST). The San Jacinto River population
showed high genetic differentiation from both the Lytle/Cajon Creek population (Fst = 0.213)
and the Santa Ana River population (Fst = 0.189). The Lytle/Cajon Creek and Santa Ana River
populations had relatively low differentiation from each other (Fst = 0.098).

Population inbreeding coefficient (FIS). This metric compares the observed heterozygosity
value with the expected heterozygosity (He), a theoretical value for a sampled population that
assumes random breeding and no selective pressure. Population inbreeding coefficients for the
three populations range from 0.042 in Lytle/Cajon Creek to 0.072 in San Jacinto River, which are
considered “low but significant,” suggesting that inbreeding is likely occurring (Shier et al.
2018).

Individual inbreeding coefficient (F) is a metric that quantifies the probability that an individual
will inherit two identical alleles from a common ancestor. Individual inbreeding coefficients
show that roughly a quarter of individuals sampled in each population had elevated F, providing
further support that inbreeding is an issue for the species (Supplementary Table S4 in Hendricks
et al. 2020).

Effective population size for populations and sample sites (Ne). The effective population size
of a population represents the number of breeding individuals in recent generations (D. Shier,
San Diego Zoo Wildlife Alliance, personal communication). Where genetic diversity is high and
most adults have a good probability of breeding, then Ne approaches the actual number of

breeding females in the population. However, where only a few individuals breed or breeding
individuals are genetically similar, then Ne can be much lower than the actual number of adult
females. Low effective population sizes are detrimental to populations both by limiting the
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genetic variation available to cope with selection pressures, and by increasing the chances of
genetic drift, which is the further loss of allelic richness through small population size. The Ne
estimate for the Lytle/Cajon Creek population was 85.8 (95% confidence interval 67.7 to 114.2),
for Santa Ana River was 30.4 (26.2-35.7), and for San Jacinto River was only 14.7 (10.9-19.6)
(Table 2). Individual sites with adequate sample sizes yielded Ne point estimates between 2 and
130, with most sites between 2 and 30 (Table 2). These Ne values for the populations are
extremely low and are another indication that the species suffers from lack of genetic diversity
and has limited capacity to respond to stressors such as disease and changes in physical and
biotic environment.

Gene flow between and genetic clustering of sample sites and populations. The study included
a modeling effort to determine theoretical exchange of individuals between the three populations
and between sample sites. The model’s results suggest the overwhelming percentage (98-99%) of
individuals per generation originate from within their own population, not from other populations.
Within sample sites, the percentage of individuals per generation originating onsite ranged from 68%
to 89%. The models suggest there is essentially no migration between the populations and limited
migration between sites. The gene flow results are consistent with cluster analyses that indicate
overall similarity in genotypes is greatest within the populations. Each individual’s genetic
characteristics matched others’ characteristics within the same population, and each population’s
individuals were distinctly different from those of other populations (see Hendricks et al. 2020).

19



Status Review of the San Bernardino Kangaroo Rat in California
California Department of Fish and Wildlife—November 17, 2021

Table 2. Genetic indices for the San Bernardino kangaroo rat, as summarized in Table 3 of Shier
et al. (2018) and Supplementary Table S4 of Hendricks et al. (2020). Summary statistics from
microsatellite data (nuclear DNA): sample size (N), allelic richness (AR; level of genetic diversity),
private allelic richness (PAR; level of diversity and isolation), observed heterozygosity (Ho; a metric of
individual diversity), expected heterozygosity (Hg; individual diversity expected from population-level
allele frequencies), weighted inbreeding coefficients (Fis; estimated from the difference in observed
vs. expected heterozygosity), and effective population size (Ne, estimated from linkage disequilibrium;
the size of an ideal theoretical population that would have the same degree of loss of genetic diversity
as we see in the San Bernardino kangaroo rat) with 95% Cl. Allelic richness and private allelic richness
estimates are rarefied. Negative N. values and Cl that extend to infinity indicate the number of
samples from these locations is too small to calculate a reliable estimate.

POPULATION/SITE N AR PAR Ho He Fis Ne(95% CI)

LYTLE/CAJON CREEK 51 | 10.86 | 2.57 | 0.776 | 0.802 | 0.042* 85.8 (67.7-114.2)
Hwy210 3 3.64 0 0.762 | 0.623 | -0.133 -2.9(-3.3-inf.)
Glen Helen 7 55 0.07 | 0.847 | 0.716 | -0.107 -164.5 (44.3-inf.)
Institution 1 1.86 | 0.07 | 0.857 | 0.429 - -0.3 (-0.3-inf.)

Lytle Creek Cons. Bank 19 7.07 0 0.756 | 0.736 | 0.0004 34.8 (25.7-51.2)

Cajon Creek Cons. Bank | 21 9.5 043 | 0.769 | 0.809 | 0.062* 130.5 (76-400.7)

SAN JACINTO RIVER 61 5.57 0.57 | 0.577 | 0.616 | 0.072* 14.7 (10.9-19.6)
North of Lake Park Dr. 5 2.64 0 0.486 | 0.449 | 0.029 2.1(1.4-5.9)
South of Lake Park Dr. 22 3.93 0 0.519 | 0.536 0.049 31.1(17.3-84.1)
Hemet 19 | 3.79 | 0.14 | 0.538 | 0.548 | 0.045 11(7.3-17.2)
Valle Vista 15 4.5 0.21 | 0.743 | 0.644 | -0.119* 39.4 (19.5-235.7)

SANTA ANA RIVER 57 9.29 1.21 | 0.744 | 0.783 | 0.058* 30.4 (26.2-35.7)
Redlands (Diversified) 22 5.64 | 0.14 | 0.731 | 0.696 | -0.026 9.1(7.3-11.5)
Mountain View 15 6.14 0.14 | 0.724 | 0.686 | -0.0204 13.9(10.8-18.3)
SBV & Cone Camp 20 8.07 0.71 | 0.775 | 0.766 0.014 60.9 (42.6-101.7)

*Significance p<0.05

In summary, the genetics work on the San Bernardino kangaroo rat by Shier and her colleagues
indicates:

e the three remaining populations are highly fragmented,

e there has been no recent natural gene flow between the three populations,

e genetic diversity is low throughout the species,

e separation of the populations was recent, likely coinciding with increased development within
the species’ geographic range since the late 19% century, and

e the species’ continued existence is at risk due to loss of genetic diversity and isolation of
populations.
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Habitat Associations and Use

The San Bernardino kangaroo rat inhabits alluvial floodplains and adjacent upland habitats. Like
other Merriam’s kangaroo rats, the San Bernardino kangaroo rat prefers open habitats with low
shrub canopy cover and rarely occurs in dense vegetation (McKernan 1997). It prefers sandy
loam substrates, which are characteristic of alluvial fans and floodplains, where it is easy to dig
shallow burrows and cache food supplies (USFWS 1998). The Scalebroom Scrub (Lepidospartum
squamatum) Shrubland Alliance (Sawyer et al. 2009), RAFSS, may exist in low shrub densities on
loose sandy soils preferred by the San Bernardino kangaroo rat (USFWS 1998). According to the
draft Species Status Assessment report for the San Bernardino kangaroo rat (USFWS 2019a),
“RAFSS is a relatively uncommon desert-influenced plant community in southern California that
develops on alluvial fans and floodplains subjected to scouring and deposition.”

The Service’s Critical Habitat designation notice and other sources describe San Bernardino
kangaroo rat habitat characteristics as including “sandy or gravelly soils and substrates,
generally supporting open-structured alluvial fan scrub vegetation, in floodplains with active
fluvial processes and nearby upland and/or less frequently inundated terraces” (USFWS 2002).

One study conducted over several years in the Woolly Star Preserve area of the Santa Ana River
system provides detailed information on San Bernardino kangaroo rat habitat associations in
that area (USFWS 2010). The study included trapping in both active channel and floodplain-
terrace habitats from 2006 through 2009, followed by a comprehensive data collection effort in
2011. Small mammal trapping grids encompassing 28 m? (300 ft2) were randomly placed within
various habitat types. These small grids (n=360) were trapped, and the results analyzed to
determine San Bernardino kangaroo rat detection probability and to explore the relationships
between kangaroo rat occupancy and habitat metrics. Large (99 m?, 1065 ft2) mark recapture
grids (n = 6) were permanently established within highly suitable San Bernardino kangaroo rat
habitat to estimate abundance, as well as to summarize and assess differences in measured
habitat characteristics.

USFWS (2010) found San Bernardino kangaroo rat occupancy had a negative exponential
relationship with percent cover of annual grass and a negative linear relationship with percent
cover of large substrate (e.g., boulder and cobble). Occupancy had a positive linear relationship
with scalebroom presence. Weaker models also suggested kangaroo rat occupancy was related
to percent cover of shrubs (positive); yerba santa (Eriodictyon californicum) (negative); annual
forb (positive); and herbaceous perennials (positive). Percent annual forb cover, and local
presence of yerba santa or cryptogamic crust, seemed only marginally associated with San
Bernardino kangaroo rat occupancy. Although these habitat variables may indeed contribute
either directly or indirectly to local San Bernardino kangaroo rat occupancy probabilities
(Reynolds 1958, Bradley and Mauer 1971), their individual effects likely were correlated with
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the better supported annual grass, boulder and cobble, and scalebroom variables. Although the
best-supported baseline habitat-covariate model was relatively parsimonious, with only three
habitat parameters, it provided reasonable predictions of local (grid-level) San Bernardino
kangaroo rat occupancy within floodplain-terrace habitats. Overall, the results indicate that San
Bernardino kangaroo rat occupied areas with average shrub percent cover of 25%, with
scalebroom scrub cover approximately 5%. Annual grass percent cover was typically below
35%. Other constraints included having lower percentage of boulders and cobble, combined for
less than 10% of the substrate cover, and average depth of looser soil between 7.9 and 9.9 in.
(USFWS 2010).

Other literature highlights the importance of active hydrologic conditions (with periodic flood
events within the floodplain) to sort soils, disturb maturing vegetation, and maintain the
relatively open vegetation preferred by the kangaroo rat (McKernan 1997, Smith et al. 1980).
Based on a species distribution modeling at the landscape level using occurrence data from
2002 to 2018, (Shier et al. 2019, Chock et al. 2020), the presence of San Bernardino kangaroo
rat is most strongly associated with alluvial scrub cover and fluvial soils. Microhabitat modeling
that identified habitat features associated with San Bernardino kangaroo rat abundance at a
fine scale indicated that there were higher numbers of individuals at sites with <20% shrub
cover, <30% annual grass cover, and 250% open (bare) ground, which includes sand and gravel
exposure of 225% of the area. The microhabitat model suggests low cover of woody debris (6%
— 13%) is also important. Factors negatively affecting San Bernardino kangaroo rat abundance
include presence of fine soils, organic duff and soil content, and larger soil particles such as
cobble and boulders (Shier et al. 2019, Chock et al. 2020). All these habitat features are directly
affected by high flood events that promote the favorable factors and diminish the negative
factors. The most robust San Bernardino kangaroo rat populations occur in areas receiving
occasional disturbance-event floods. However, some occupied areas have not recently
experienced such flooding (Shier et al. 2019, Chock et al. 2020).

Natural stream channels on alluvial fans are shallow and braided, with sediment ranging from
fine silt to boulder size. Sediment originates in the mountain headwaters, where erosion and
debris flows contribute to its transport downstream. Once it is deposited in the alluvial fan
area, floods and other high-water events rework the sediment through scour, transport, and
deposition. Over time, a channel may develop, where coarse sediments (cobble and boulder)
predominate in the most active part of the channel and finer sediments (pebble, sand, and silt)
are more common farther away from the active channel. It is common for active channels to
shift during flood events, as higher velocity flows work to erode point bars and slower velocity
areas receive sediment by deposition. During flood events, water and sediment may overtop
the banks of the stream and deposit fine sediment in the upland area.

22



Status Review of the San Bernardino Kangaroo Rat in California
California Department of Fish and Wildlife—November 17, 2021

These processes also affect vegetation in the channel and upland areas. In the absence of
disturbance from flood, the shrubs grow larger and cover more ground, and grasses and forbs
fill in the spaces between shrubs. Where high velocity water erodes the channel, plants are
removed along with the soil. Heavy deposition of soils in an area can bury (or partially bury)
plants, and either set back their growth or kill them. Parts of the stream channel that are less
frequently worked by high water tend to have relatively mature vegetation, while more active
parts of the channel may have early successional scrub or no vegetation at all.

Between flood events, San Bernardino kangaroo rats inhabit and use the array of available
vegetation and soils on the alluvium in different ways. They appear to mostly avoid coarse
sediments, such as areas of cobble and boulders, as they are difficult to traverse and offer few
food resources. Open areas of early successional scrub are easy for kangaroo rats to move
through and offer little cover for terrestrial predators (though aerial predators, such as owls,
are more of a danger in open habitats). Open areas may also have relatively abundant seeds in
the loose soils, which are easily gathered by the kangaroo rats. In areas with older vegetation
and greater plant cover, movement and predator avoidance are more difficult for kangaroo
rats, though there may be a more abundant seed bank. Older vegetation areas may also offer
better opportunities for burrow construction, as the soils are firmer and bolstered by the roots
of shrubs. Upland areas are also habitable, but like mature areas within the stream channel, are
less optimal for meeting all the San Bernardino kangaroo rat’s life history needs. San
Bernardino kangaroo rats also face competition from the Dulzura kangaroo rat, which favors
the more upland habitats in the species’ range.

During periods in which successive years of adequate precipitation yield good seed production,
San Bernardino kangaroo rat numbers will increase due to relatively high reproduction. Where
a natural array of early- to late-successional scrub vegetation is available, the local San
Bernardino kangaroo rat population will expand over the generations and inhabit much of the
area in and around stream channel areas — with higher densities in the high-quality habitat
areas and with lower densities in lower quality areas. High water and flood events, while
rejuvenating habitat, likely drown many kangaroo rats living in active channel areas. The areas
are then repopulated by the dispersing offspring that survived the flood in the upland areas and
less active parts of the stream channel.

Maintenance of San Bernardino kangaroo rat habitat quality thus requires both adequate and
natural stream flows to ensure ongoing sediment transport, with occasional flood events, as
well as natural connections between upland and other refugium habitat areas and the more
actively worked parts of the channel (USFWS 2002). Naturally functioning alluvial systems,
which produce the full array of scrub successional stages in a well-connected mosaic, are
necessary to sustain San Bernardino kangaroo rat populations (USFWS 2002 and USFWS 2009).
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Diet

Like other subspecies of Merriam’s kangaroo rat, the San Bernardino kangaroo rat is
granivorous, meaning they primarily forage for seeds, which are generally high in calories.
Kangaroo rats have inflated auditory bullae resulting in a restricted jaw gape, therefore the
seeds used by kangaroo rats tend to be small. The seeds primarily come from grasses and forbs
and are generally less than 3 mm (0.12 in.) in length and with a mass less than 25 mg (0.0009
oz., Reichman and Price 1993). Heteromyids use two methods to harvest seeds: 1) directly
collecting the seeds from plants and 2) collecting seeds from soil surfaces (Reichman and Price
1993). An advantage to having a diet primarily of seeds is that it allows animals to store the
food items for long periods of time without spoiling, which is an important adaptation for xeric
environments where seed production is sporadic and unreliable. Kangaroo rats store seeds in
caches located in their burrow systems or on the soil surface. Burrow caches, called “larder
hoards,” are usually larger than surface caches, called “scatter hoards,” which are placed in
shallow pits distributed around on the soil surface (Jenkins et al. 1995).

Merriam’s kangaroo rat is generally known for its ability to live indefinitely without drinking
water while subsisting primarily on dry seeds (USFWS 1998). Seeds serve as an important
source of water as the preformed water within seeds is absorbed by the kangaroo rats. Seeds
stored underground also adsorb water from water vapor in the burrow air, which increases the
water content ingested with the seeds. Water is also produced through oxidation of the starch
and lipid molecules in the seeds when they are digested (Schmidt-Nielsen 1979). They are
morphologically adapted for desert life with external, fur-lined cheek pouches which allow for
water loss minimization during the transfer of seeds (Schmidt-Nielsen 1979). The fur-lined
cheek pouches also allow for heteromyids to process and eat seeds in their burrows rather than
in a potentially dangerous above-ground environment. Heteromyids rarely eat seeds while
foraging and often do not husk seeds before storing them in their cheek pouches (Reichman
and Price 1993).

The San Bernardino kangaroo rat also eats herbaceous vegetation and insects in the spring
during the reproductive season. When available, insects may comprise up to half of the diet
(USFWS 1998); insects are important in the diet during periods of growth and reproduction due
to their high protein content (Reichman and Price 1993). Food availability has been cited as a
factor affecting kangaroo rat reproduction success. Females increase ingestion of foods with
higher water content during lactation (USFWS 2009). Foraging is influenced by many factors,
including the threat of predation. When seeking and processing food, San Bernardino kangaroo
rats must balance energetic gain with the threat of predators (Shier et al. 2020).
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Competition

Kangaroo rats compete with other rodent species for food and cover resources. There is a large
body of ecological literature on the structuring of heteromyid rodent communities, including
the role of interspecific competition (see Brown and Harney 1993). The most intensive
competition occurs between individuals with similar resource use habits, which for a San
Bernardino kangaroo rat is other San Bernardino kangaroo rats. Setting aside this intraspecific
competition, the most important competitors of San Bernardino kangaroo rats are probably
other heteromyid species that occur within its geographic range. These include the Dulzura
kangaroo rat which until the 1990s, was considered a subspecies of the Pacific kangaroo rat,
Dipodomys agilis), and three species of pocket mice: the California pocket mouse (Chaetodipus
californicus), San Diego pocket mouse (Chaetodipus fallax), and the little pocket mouse
(Perognathus longimemobris). Of these, the Dulzura kangaroo rat is most similar in form and
ecological characteristics to the San Bernardino kangaroo rat. However, its body mass (range 55
to 70 g (1.9 to 2.5 oz., Best 1999) is roughly twice that of the San Bernardino kangaroo rat. The
pocket mice range in body mass from less than half to about nine-tenths the body size of the
San Bernardino kangaroo rat. Kangaroo rats are bipedal and prefer open, flatter habitats, while
pocket mice are quadrupedal and may occur in more rugged areas with dense vegetation.
Pocket mice are also capable of using torpor to reduce energy expenditures during cold periods,
a physiological adaptation that kangaroo rats do not have. Throughout its wide geographic
range, Merriam’s kangaroo rat occurs as the smallest-bodied kangaroo rat within the
granivorous rodent species assemblage and may co-occur with one or more pocket mouse or
murid rodent species, such as the cactus mouse (Peromyscus eremicus), all smaller than
Merriam’s kangaroo rat (Brown and Harney 1993), and woodrats (genus Neotoma), which are
primarily folivorous and much larger bodied than D. merriami.

Differences in body size, locomotory mode, and energetic strategy all provide a means of
reducing direct competition for resources by these similar species and has allowed stable and
rich assemblages of heteromyid and murid rodents to occur in the American Southwest. Limited
food resources and interspecific competition may play a role in regulating the density of rodent
populations and determining the organization of rodent communities - with an increase in a
seed source resulting in an increased density of the largest granivorous rodent species and
decreased densities of the two next-to-largest species; and reciprocal shifts in the densities of
congeneric species (Brown and Munger 1985). Thus, competition can be an important driving
factor in the evolution and ecology of desert rodent communities.

Predation

Little is known about specific predators of San Bernardino kangaroo rat, but native predators
probably include owls, gray fox (Urocyon cinereoargenteus), coyote (Canis latrans), bobcat

25



Status Review of the San Bernardino Kangaroo Rat in California
California Department of Fish and Wildlife—November 17, 2021

(Lynx rufus), ringtail (Bassariscus astutus), striped skunks (Mephitis mephitis), long-tailed weasel
(Mustela frenata), badger (Taxidea taxus), and snakes (USFWS 2002).

It is estimated that free-ranging domestic cats (Felis catus) kill 6.3-22.3 billion mammals
annually (Loss et al. 2013). Cats are opportunistic hunters and can occur in high densities in
many areas, posing a potential predator threat to San Bernardino kangaroo rat where they
overlap (Trouwborst et al. 2020).

STATUS AND TRENDS IN CALIFORNIA
Administrative Status

Endangered Species Act

The San Bernardino kangaroo rat is listed as endangered under the ESA by the Service. The
species was listed under an emergency rule in 1998 (USFWS 1998). In 2009 the Service
published its 5-year status review for the species and based on ongoing threats and lack of
recovery, recommended no change in the listing status of the San Bernardino kangaroo rat
(USFWS 2009). In April 2020, the Service published its second 5-year status review for the
species and concluded the species remains endangered (USFWS 2020).

California Species of Special Concern

The San Bernardino kangaroo rat was designated a Species of Special Concern by the
Department in 1992. Species of Special Concern (SSC) is a Department administrative
designation that does not confer any special legal protection. It is intended to alert biologists,
land managers, and others to a species’ declining status and to encourage additional
management considerations for these species to ensure population viability and to preclude
the need for listing. SSCs are defined as species, subspecies, or distinct populations of an animal
native to California that currently satisfies one or more of the following (not necessarily
mutually exclusive) criteria: extirpated from the State or, in the case of birds, in its primary
seasonal or breeding role; listed under the federal Endangered Species Act (but not CESA) as
threatened or endangered; meets the State definition of threatened or endangered but has not
been formally listed; is experiencing, or formerly experienced, serious (noncyclical) population
declines or range retractions (that have not been reversed) that, if continued or resumed, could
qualify it for State threatened or endangered status; has naturally small populations exhibiting
high susceptibility to risk from any factor(s), that if realized, could lead to declines that would
qualify it for State threatened or endangered status (Comrack et al. 2008). As an SSC, the San
Bernardino kangaroo rat is also considered a “Species of Greatest Conservation Need” in the
2015 update of California’s State Wildlife Action Plan by definition (CDFW 2015).

During the Department’s Mammal Species of Special Concern update project in 2010, the
project’s independent Technical Advisory Committee evaluated the conservation status of all of
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California’s native mammal species and subspecies, including those taxa already listed under
the federal or state Endangered Species Acts (CDFW unpublished information). The Committee
based its evaluation on several criteria, including population trend, geographic range trend,
population size, range size, and degree of threat, among other factors. The San Bernardino
kangaroo rat received a score of 86.8 out of a possible 105 total points, where higher scores
indicate greater conservation concern. Only two other mammal species received higher scores.
These are the wolverine (Gulo gulo), which is effectively extirpated from California, and the
Fresno kangaroo rat (Dipodomys nitratoides exilis), which is both state and federally listed as
endangered. More than 20 mammal taxa already listed under either or both CESA and the ESA
received lower scores than the San Bernardino kangaroo rat (CDFW unpublished information).

California Endangered Species Act

The San Bernardino kangaroo rat is currently a Candidate for listing as Threatened or
Endangered under CESA (Fish & G. Code, § 2050 et seq.). During candidacy, the species receives
the protections afforded by CESA as if it were listed, including the general prohibition on “take”

III

(“to hunt, pursue, catch, capture, or kill” or to attempt to engage in these activities, Fish & G.
Code, § 86). Incidental take authorization, as well as authorization for take for scientific,
educational, or management purposes, may be authorized for candidate species under the Fish
and Game Code. Candidacy will end once findings are published related to the Commission’s

listing decision.
Trends in Distribution and Abundance

Distribution Trend

The amount of suitable and occupied habitat for the San Bernardino kangaroo rat has
decreased dramatically since development increased significantly within the species’
geographic range over a hundred years ago. One estimate of the size of the species’ historical
geographic range is nearly 135,000 ha (roughly 333,333 ac., USFWS 1998). As previously
described, most of the available habitat in the historical range has been converted through
agricultural development, followed by residential and commercial development. Suitability has
been much reduced through water diversions and flood control projects, and some suitable
habitat has been isolated as small fragments separated by unsuitable habitat areas. McKernan
(1997) estimated that the great majority of habitat within the subspecies' historical range was
no longer suitable for the kangaroo rat by the 1930. Occupied habitat now occurs in three
areas, each of which is a collection of sites where San Bernardino kangaroo rats persist.

Since 1997, several authors have estimated the geographic range area, suitable habitat area, or
occupied habitat area for the San Bernardino kangaroo rat at various points in time. These
estimates are summarized in Table 3. Methods have varied in these studies, but the two
conclusions that emerge are 1) from the time before increased settlement of the area began in
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the 1880s until 1998, 90% or more of the habitat for the species was converted to non-suitable
or non-occupied condition; and 2) suitable, occupied habitat has continued to be lost since its
listing under the ESA. White, Braden, and Brylski (reported in the Petition, EHL 2019), assessed
the amount of suitable habitat in both 1998 and 2018. According to this study, roughly 4,400 ha

(12,000 ac.), or about 30% of remaining suitable habitat, was lost over the 20 years since ESA
listing.

28



Status Review of the San Bernardino Kangaroo Rat in California

California Department of Fish and Wildlife—November 17, 2021

Table 3. Estimates of the geographic range area, suitable habitat area, and area of occupancy of the San Bernardino kangaroo rat

from the historical period to 2018.

% of
Area % of Pe/tition
A Year | Hectares | Acres 1880s Reference and Notes
Description 1998
area .
Estimate

USFWS 1998; Final Rule to List. USFWS unpublished GIS
Historical analysis; equals area of suitability based on suitable soils and
geographic | 1880 | 130,587 | 326,467 | 100% historical collections of the subspecies; not all this historical
range range would have been occupied; USFWS used 2.5:1

conversion for ac/ha conversion rather than 2.471:1.
Geographic McKernan 1997. Summed from McKernan (1997) Figure 15
range, early | 1930 | 11,326 28,000 9% "Estimated acreage of historic suitable habitat for SBKR”
20t™ century [later designated by USFWS as applying to the "1930s"]
Known McKernan 1997. Summed from McKernan (1997) Figure 16
occupied 1996 | 1,313 3,247 1% "Approximate acreage of known occupied SBKR habitat,
habitat 1996"

USFWS 1998; Final Rule to List. USFWS unpublished GIS
Likely analysis -- based on Braden and McKernan's assessment that
suitable o SBKR occupy a wider range of soil and vegetation types than
occupied 1997 13,919 9,797 3% previously thought, added additional blocks of native
habitat vegetation, while subtracting overmature scrub and degraded

habitat areas.
Suit?ble 1998 | 14,749 36,464 11% 100% Petition 2019. Based on current and 1998 air photos, survey
habitat reports, etc.
Likely . . . . .

. USFWS 2002; Final Critical Habitat Rule. Revised analysis

occupied based on additional information on habitat usage and
area within 1998 | 13,155 32,480 10% 89% . . - .
Critical occupancy §|n§e the time Of.|ISt.II"1g led to conclus.lon that the
Habitat area occupied in 1997 was significantly underestimated;
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[+)
Area % of Pe/':i:if)n
- Year | Hectares | Acres 1880s Reference and Notes
Description 1998
area .
Estimate
unclear how much suitable occupied habitat existed outside
CH areas
USFWS 2008; Final Revised Critical Habitat Rule. Cited in
USFWS 2009 as USFWS 2008b, p. 91936; "...the current range
Occupied of the species encompasses at least 10,696 acres (4,328
suitable 2008 | 4,328 10,696 3% 29% hectares). While these acres do not encompass all habitat
habitat occupied by or suitable for the SBKR, we believe that they do
represent much of the remaining occupied habitat (USFWS
2008b, p. 61936)."?
itabl EHL 2019. B 1 ir ph
Smtgb e 2018 | 10,382 25,668 8% 20% 019. Based on current and 1998 air photos, survey
habitat reports, etc.
Estimated e
functioning | 2018 | 6,593 16,300 59 45% USE\{VS |2018, RO briefing paper. Number taken from
habitat Petition's Table 1

2The Department could not find these habitat areas depicted on the referenced page or elsewhere in USFWS 2008b.
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Population Trend

There is no survey or census-type information that quantitatively addresses population trend in
the San Bernardino kangaroo rat across its geographic range. Despite the relatively restricted
current range of the species, funding for range-wide monitoring has not been available on an
ongoing basis. However, some live-trapping studies have estimated the abundance or density
of San Bernardino kangaroo rats at specific sites over a period, notably including McKernan
(1997) for the period 1987 to 1996. Consistent with findings for other kangaroo rats (Brown and
Harney 1993, Germano and Saslaw 2017), McKernan (1997) found large fluctuations in San
Bernardino kangaroo rat density at his six trapping sites, in both seasonal and annual time
scales, as well as large differences between sites based on habitat quality.

Many live-trapping studies have been conducted to assess the presence or absence of San
Bernardino kangaroo rats at proposed development sites as part of the environmental review
process. Although important for determining whether a proposed project is likely to result in
“take” of the species during implementation, these studies do not contribute much information
to our understanding of population trend because they do not generally determine population
size or density at the trapping site. Further complicating the assessment of population trend are
the fluctuations in kangaroo rat density that cannot be attributed to identifiable factors, such as
habitat structure or quality, preceding weather patterns, food availability, and reproduction.
For example, Braden and McKernan (2000, cited in USFWS 2002) estimated San Bernardino
kangaroo rat densities varied between 2 and 26 individuals per hectare (5 — 64 per acre) over a
15-month study period. While some of the variation could be attributed to typical seasonal
variation, the ten-fold difference in the 2000 study is much greater than that observed by
McKernan (1997) at other study sites, where seasonal fluctuations in density were on the order
of two-fold. As summarized by the Service (USFWS 2002):

(1) a low population density observed in an area at one point in time does not mean
the area is occupied at the same low density any other month, season, or year; (2) a
low population density is not an indicator of low habitat quality or low overall value
of the land for the conservation of the species; (3) an abundance of San Bernardino
kangaroo rats can decrease rapidly; and (4) one or more factors (e.g., food
availability, fecundity, disease, predation, genetics, environment) are strongly
influencing the species’ population dynamics in one or more areas.

All these factors lead to an over-arching conclusion that monitoring population trends of the
San Bernardino kangaroo rat through typical mark-recapture methods is both difficult and
labor-intensive.

Indirect evidence indicates the population size of the San Bernardino kangaroo rat has declined
substantially since the 1880s, based on the loss of habitat. As described above (Distribution
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Trend), there has been a substantial and ongoing loss of suitable habitat for the species since
increased settlement of the area began in the late 1880s, as well as since the ESA listing (Table
3). Assuming no change in the average density of kangaroo rats, there would be roughly one-
tenth as many individuals now as occurred in the 1880s. Based on the analysis of Braden,
White, and Brylski (reported in the Petition), there would have been about a 30% decline
between 1998, when the species was ESA listed, and 2018 (Table 3).

It is also quite likely that there are, on average, fewer San Bernardino kangaroo rats per unit
area now than previously, due to habitat fragmentation and degradation (including degradation
that has occurred through loss of hydrologic disturbance processes that maintain open
habitats). Small, isolated habitat patches with degraded habitat are more likely to experience
local extirpations without the opportunity for recolonization, as likely occurred at the Etiwanda
Fan Critical Habitat Unit (USFWS 2002). This is also seen in the efforts reported by Hendricks et
al. (2020) to collect genetic samples from the species across its range. Trapping for this study
focused on sites previously reported to harbor medium- to high population densities or which
appeared to have high quality habitat; however, several of the sites yielded no captures of the
species and most of the rest had low capture success (see Table 4, excerpted and modified from
supplementary table S2 of Hendricks et al. 2020). Trap success (the count of captures per 100
trap-nights), ranged from 0 to 10.4 captures/100 trap-nights in the 12 trapping sites listed in
Table 4, with two-thirds of the sites at one capture per 100 trap-nights or less, and only three
sites with trap success greater than 7 captures per 100 trap-nights. For sites with no other
kangaroo rat species present, these are quite low capture rates (see Frye 1983). Although
anecdotal, this evidence is consistent with the conclusion that San Bernardino kangaroo rats
now exist at lower densities across their occupied range than in the past due to habitat
fragmentation and degradation.

32



Status Review of the San Bernardino Kangaroo Rat in California
California Department of Fish and Wildlife—November 17, 2021

Table 4. Trap success data for San Bernardino kangaroo rat at several sites sampled by
Hendricks et al. 2020 (Table S2). Populations are LCC = Lytle/Cajon Creek, SAR = Santa Ana
River, SIR = San Jacinto River, ETFAN = Etiwanda Fan. Traps Nights is the product of the number
of live traps set at a site and the number of nights trapped. Number Samples is the approximate
number of SBKR captured. Trap Success is Number Samples divided by Trap Nights, or the
number of unique individuals captured per 100 Trap Nights.

T Numb T
Population Site Month Year t:ap umber rap
Nights Samples | Success
Lytle Creek
LCC Conservation | Nov 2017 250 19 7.6%
Bank
Lce Institution IFeb/ AP 017 | 402 1 0.2%
LCC Cemex Aug 2018 510 0 0.0%
Feb/Apri
LCC Glen Helen | 2017 732 7 1.0%
SAR Mtn View Apr 2017 144 15 10.4%
Woolly Star
SAR Preserve Area | Sep 2016 150 11 7.3%
(Cone Camp)
San
SAR Bernardino Aug-Oct | 2016 2352 9 0.4%
Valley
SIR Valle Vista July 2015 500 15 3.0%
SJIR Hemet May 2017 804 1 0.1%
SIR Valle Vista July 2015 975 0 0.0%
ETFAN Wilson Jun 2017 504 0 0.0%
ETFAN Edison Jun 2018 800 0 0.0%

Based on the forgoing, it is very likely that the population trend of the San Bernardino kangaroo
rat has been substantially negative, both from the late 19t century and since the ESA listing in
the late 1990s.
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FACTORS AFFECTING ABILITY TO SURVIVE AND REPRODUCE (THREATS)

The Department has identified the following factors as potential threats to the continued
existence of the San Bernardino kangaroo rat in California: habitat loss, degradation, and
fragmentation; small population size and associated population genetic factors; water
management systems; disease, pathogens, and parasites; introduced species; other ecological
factors; and climate change. Each of these topics is addressed below.

Several anthropogenically-driven conservation issues that may influence the degree and
severity of potential threats are folded into these overarching factors. These issues include
urbanization, agricultural development, surface mining, edge effects, light pollution, nonnative
predators, recreation, and road effects.

Loss of Habitat

The San Bernardino kangaroo rat is threatened by both the loss of habitat that has occurred
over the past 100-plus years, as well as planned and possible future habitat loss. As described
above and presented in Table 3, about 95% of the species’ functional habitat area has been lost
since the late 19™ century, with 6,593 ha (16,300 ac.) functioning habitat remaining as of 2018.
This loss of habitat greatly reduces the number of San Bernardino kangaroo rats that can be
supported. Small populations are at greater risk of extinction than large populations (see Small
Population Size, below).

Since federal ESA listing, the total area of San Bernardino kangaroo rat habitat has continued to
decline through permitted take (such as Habitat Conservation Plans) of kangaroo rats and their
habitat. As described above, approximately 30% of the suitable habitat available at the time of
ESA listing in 1998 has been converted to non-habitat. Of the habitat available in 1998, only
45% remains functional, with the full suite of hydrological and other ecological processes
contributing to ongoing habitat suitability (Table 3).

Degradation and Fragmentation of Habitat

Coincident with the loss in total area of habitat, other attributes of habitat quality are also
usually impacted. For the San Bernardino kangaroo rat, development and conversion of native
habitat began at the end of the 19t century with increased settlement and agricultural
development and accelerated through the 20th century with widespread residential and
commercial development and continues today. As these activities continued, suitable habitat
was separated by roads, highways, and extensive areas converted to human use. In time, the
current pattern of much reduced and highly fragmented native habitats emerged.
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Degradation of habitat quality occurs when its structural or biotic characteristics are changed
and are no longer as suitable for the needs of a species. For the San Bernardino kangaroo rat,
one common impact to habitat quality is the development of dense, mature stages of its RAFSS
habitat, which may occur over a period of a decade or two if not disturbed by flood events.
Other habitat degradation effects include the introduction of invasive nonnative plant species
and the effects of domestic predators (cats, dogs) on native rodents.

Nighttime light levels are greatly affected by human development, with illumination from fixed
sources (street and parking area lights, building illumination, construction project lighting,
mining operations) and moving sources (both road and air traffic). Artificial lighting at night
affects nocturnal wildlife in a variety of ways, including altering nighttime behavioral patterns,
influencing their phenology and physiology, and disrupting movement, migration, and
navigation (Rich et al. 2020). Wang and Shier (2017) examined foraging behavior of free-living
San Bernardino kangaroo rats in the Santa Ana Wash under a variety of natural and artificial
light conditions. They found that foraging activity was reduced near the artificial lights. A more
recent experiment (Shier et al. 2020) on the effects of artificial light on the endangered
Stephens’ kangaroo rat (Dipodomys stephensi), which occurs in grasslands of southern
California, found that two types of artificial light (floodlamp illumination and bug lamps) both
had significant negative impact on the foraging activity of free-ranging kangaroo rats compared
to natural nighttime light levels, though the effect was more pronounced during new moon
conditions than during a full moon. The authors considered several explanations for the
reduced foraging activity in the illuminated trials, including overly bright conditions for the
nocturnal-adapted eyes of the kangaroo rats and risk-averse behavior when illumination makes
the kangaroo rats more visible to predators (an effect previously demonstrated for natural
illumination by the moon).

Large surface mines for sand and gravel are found in the Santa Ana River wash area from above
the Boulder Avenue-Orange Street crossing, downstream to the Alabama Street crossing, and in
Lytle Creek just above its confluence with Cajon Creek, and below the creek confluence just
north of the 210 freeway. Based on analysis of aerial imagery and data available from the
California Department of Conservation mines online (CDOC 2021), the area of ground
disturbance for the surface mines in the stream channels and nearby terraces encompass 446
ha (1,101 ac.) in the Lytle/Cajon Creek system and 562 ha (1,388 ac.) in the Santa Ana River
wash area (CDFW unpublished data). An additional 162 ha (401 ac.) of expanded sand and
gravel mining is proposed in the Santa Ana River Wash Plan (see Habitat Conservation Plans,
below). Although kangaroo rats may disperse through some of the areas subject to surface
mining, the lack of vegetation and frequent re-working of the substrate make these areas
unsuitable for long-term occupancy by the San Bernardino kangaroo rat.
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Makeshift homeless campsites have been steadily increasing throughout many southern
California river systems. Human trespassing can expose San Bernardino kangaroo rats to a
higher risk of burrow collapsing, night-time activity disturbances, vegetation fires, and
predation from domestic pets. Within the Santa Ana River, numerous homeless activities have
been reported, recorded with remote cameras, or witnessed within areas of high-density San
Bernardino kangaroo rat occupancy (K. Romich, California Department of Fish and Wildlife,
personal communication).

Off-highway vehicle (OHV) and non-motorized bicycle use occurs in many of the drainages
within the geographic range of the San Bernardino kangaroo rat. Although not explicitly studied
in the region, studies of OHV effects in other systems (for example, see Bury et al. 1977) found
OHV use degrades habitat quality by collapsing rodent burrows, damaging vegetation, and
compacting soils. Bury et al. (1977) also discussed the potential of noise from OHV use to
disrupt establishment and defense of territories by wildlife species. Furthermore, OHV noise
can impair hearing and disrupt physiological or behavioral characteristics of kangaroo rats
(Lovich and Bainbridge 1999).

Although not quantified, visual inspection of aerial imagery (such as Google Earth) reveals OHV
trail networks throughout most of the remaining San Bernardino kangaroo habitat patches.
OHV use is a difficult to manage and persistent threat in the densely populated areas of
California. In San Bernardino kangaroo rat habitat, OHV use may result in compaction of soils,
burrow collapse, loss of native vegetation, and introduction and facilitation of the growth of
nonnative vegetation. Regional management plans (such as the Wash Plan, discussed under
Habitat Conservation Plans, below) include measures to control access to habitat areas,
including signage, fencing, and patrols.

Edge effects occur in habitat near a transition to another vegetation type and generally are
considered in terms of the negative effects of non-habitat reaching into otherwise suitable
habitat. One study program examining old-growth Douglas-fir (Pseudotsuga menziesii) forest
edges in the Pacific Northwest found that the physical characteristics (temperature, relative
humidity, light levels) and the response in terms of tree growth and mortality extended several
tens of meters to more than 120 m (394 ft.) (Chen et al. 1990, Chen et al. 1992). In the sage
scrub habitat of the San Bernardino kangaroo rat, the depth of edge effects likely extends a
much smaller distance into intact habitat. However, given the relatively small area and often
linear configuration of suitable habitat patches, edge effects within San Bernardino kangaroo
habitat may add to the effects of habitat loss and degradation. In particular, the negative
impacts of artificial light at night, noise, the establishment of noxious weeds and nonnative
grasses, competition with disturbance-adapted competitors like the California ground squirrel
(Otospermophilus beecheyi), and the intrusion of nonnative predators such as domestic cats,
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human foot traffic, OHVs, and non-motorized bicycles all have a greater impact in areas near
the edges of otherwise suitable habitat and have the effect of further reducing the capacity of
habitat patches to support the kangaroo rat.

Small Population Size

Small, isolated populations are inherently vulnerable to extinction due to loss of genetic
variability; inbreeding depression and genetic drift; reduced genetic capacity to respond to
changes in the environment; as well as through demographic stochasticity (changes in age and
sex ratios resulting in reduced breeding opportunities) due to random variation in birth and
death rates (Primack 1993, Reed and Frankham 2003). In wildlife populations, genetic diversity
has been shown to be strongly correlated with high survival and reproduction rates, as well as
decreased extinction risk (Hedrick and Kalinowski 2000, Reed and Frankham 2003). The smaller
the population size, the more likely other threats will drive it to extinction (Primack 2010).

There is no current estimate of actual population size of the San Bernardino kangaroo rat;
however, if kangaroo rats occupy all the roughly 4,300 ha (10,635 ac.) estimated by the Service
in 2008 to be occupied by the species at that time, and assuming densities of between 0.4 and
12 individuals per ha (1 — 30 per ac., McKernan 1997), then between 1,720 and 52,000
individuals may exist in total. At the lower end of this wide range, the estimate is below the
population size experts believe to be required to ensure long-term viability of a species (Traill et
al. 2007, Traill et al. 2010, Flather et al. 2011). It is likely that during extended drought San
Bernardino kangaroo rat densities would tend toward the low end of the range; thus, if drought
becomes more common in southern California, then the species would occur at low population
sizes more frequently. See the section on Climate Change for more discussion of the effect of
drought on populations.

Given the total population is subdivided into three smaller populations, and even within
populations some occupied sites are isolated from other sites, the effect of small population
size is exacerbated for the species. The loss of genetic diversity inherent to small, isolated
populations can be expected to increase their risk of extinction because small and inbred
populations have reduced ability to adapt to changing environments due to diminished pools of
potentially adaptive heritable phenotypes (Frankham 2005). Populations of at least several
hundred reproductive individuals are believed to be required to ensure the long-term viability
of vertebrate species, with several thousand individuals being the goal (Primack 1993).
Observations of wild populations indicate that it is possible for small populations to persist, at
least in the short term, in the face of genetic challenges; however, these observations do not
indicate that small populations in general will ultimately recover (Harding et al. 2016).
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Reproduction and survival rates vary among individuals and between years in wildlife
populations. This is the intrinsic variation that leads to demographic stochasticity, and while
this tends to average out in large populations, it has a much greater proportional effect on the
rate of growth or decline in small populations. Once a population size drops, the next
generation is more susceptible to demographic stochasticity. And, at extremely small
population size, unequal numbers of males and females may result in fewer mating
opportunities and a decline in reproduction (Primack 1993). The small population sizes of San
Bernardino kangaroo rat, in each of the three populations, as well as at isolated sites within the
populations, are all vulnerable to these effects, especially given the kangaroo rat’s naturally
large variation in reproduction across years. For example, a severe multi-year drought could
lead to drastically reduced population size or extirpation at isolated habitat patches.

Unpredictable changes in the natural environment and biological communities can cause the
size of small populations to vary dramatically where larger, more widely distributed populations
would remain more stable because these changes normally occur only in localized areas within
the entire population’s geographic range (Primack 1993). For example, unpredictable changes
in the abundance of a species’ forage, impacts of its predators, climate, vegetation community,
or disease and parasite exposure can cause the size of a small, isolated population to fluctuate
wildly, and possibly lead to extinction (Primack 1993). Additionally, natural disasters such as
droughts, fires, and severe storms can lead to dramatic population changes if the population is
small and localized such that the disaster impacts all or most of the individuals. Although the
probability of such events is generally low in any given year, over the course of generations the
probability becomes much greater (Primack 1993). Ecological modeling studies have
demonstrated that the influence of random environmental stochasticity has a greater influence
on extinction probability than demographic stochasticity (Primack 1993). Environmental and
genetic effects may interact synergistically to seriously threaten small populations. As
populations get smaller, they become more vulnerable to demographic variation,
environmental variations, genetic drift, and inbreeding depression. Each of these effects can
amplify the impact of the other effects, further reducing population size and accelerating the
species towards extinction in what has been termed an extinction vortex (Primack 1993).

Small populations, and populations that have experienced periods of low population numbers
in the past, lose genetic diversity and may suffer the effects of inbreeding depression - the
concentration of deleterious alleles (maladaptive genes) in the population from the mating of
closely related individuals resulting in offspring with reduced fitness (Frankham 2005, Harding
et al. 2016). Closely related to inbreeding depression is genetic drift, the random change in
allele frequencies within a population over time, which may lead to the accumulation and
fixation of detrimental alleles in the population due to a limited breeding pool (Hedrick and
Kalinowski 2000). In large populations maladaptive genes do not accumulate in the population
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due to random mate pairings and the elimination of less fit offspring through natural selection.
However, in small, isolated populations natural selection can have less of an effect on the
population genotype than genetic drift. When this happens, deleterious genes can become
fixed in the population’s genotype resulting in decreased fitness in all individuals, and
potentially negative population growth (Hedrick and Kalinowski 2000, Frankham 2005).

The influence of inbreeding depression on fitness-related traits appears variable across
populations, heritable traits, and environments (Hedrick and Kalinowski 2000). Inbreeding
depression affects nearly every well studied wildlife species and contributes to extinction risk in
most wild populations of naturally outbreeding species (Frankham 2005). Based on the work of
Shier and others, it is clear that inbreeding is occurring in populations of the San Bernardino
kangaroo rat and that significant genetic diversity has been lost from the species (Hendricks et
al. 2020).

The loss of genetic diversity and the accumulation of deleterious genes can largely be mitigated
by the exchange of breeding individuals between populations (Primack 1993). Computer
simulations have suggested that as few as 1 or 2 immigrants per generation in a population of
about 100 individuals can greatly reduce the impact of genetic drift; with 4 to 10 immigrants
per generation, the effects of genetic drift may be negligible (Primack 2010). Consequently,
habitat fragmentation can seriously increase the risk that genetic diversity will be lost in
isolated populations and, conversely, habitat connectivity between populations can
substantially mitigate this risk.

While the genetic risks associated with small populations may significantly increase a
population’s risk of extinction, it is important to note that a small population size alone is not
necessarily predictive of reduced population viability. Implementation of a well-planned
conservation strategy can substantially mitigate risks associated with small populations. A
comprehensive plan for long term viability should include the principles of representation,
resiliency, and redundancy (Shaffer and Stein 2000, Wolf et al. 2015). These principles require
recovered species be present in multiple large populations across the entire spectrum of
habitats used by the species and these populations must also be resilient to environmental
changes, identified threats, and genetic threats (Wolf et al. 2015). The San Bernardino kangaroo
rat population, currently existing in low numbers in isolated patches of suitable habitat, is
highly exposed to the environmental and genetic risks inherent to small populations.

The SDZWA team conducted a preliminary population viability analysis of the Lytle/Cajon Creek

population (Chock et al. 2019) using demographic data for the San Bernardino kangaroo rat and
closely related species. Their models used a range of values, from conservative to optimistic, for
each demographic parameter and considered possible trajectories for the population assuming

no additional loss of habitat as well accounting for habitat loss and loss of individuals due to a

39



Status Review of the San Bernardino Kangaroo Rat in California
California Department of Fish and Wildlife—November 17, 2021

residential development project currently in the environmental review process. The preliminary
results suggest a high probability of extinction of the Lytle/Cajon Creek population within 100
years even in the absence of further development (Chock et al. 2019). Of the 500 simulations
run using existing conditions (no additional development), 71.4% declined to extinction within
100 years. When the loss of habitat and individual kangaroo rats were included in the model,
76.4% of the 500 simulations went to extinction. The authors caution the probability of
extinction may be higher than suggested by the models due to likely overestimates of carrying
capacity of the modeled area. The results indicate that, unless population trends are reversed,
the Lytle/Cajon Creek population is likely to become extinct in the next 100 years, and that with
further development in the area the probability of extinction increases.

Population Genetics Factors

The range-wide assessment of San Bernardino kangaroo rat population genetics conducted by
the SDZWA team (Shier et al. 2018, Hendricks et al. 2020) confirmed: 1) small effective
population sizes and low levels of genetic diversity within each of the three remaining
populations, 2) little or no gene flow between sites and populations, 3) high genetic structure
between populations corresponding to geography across the range and 4) the genetic
partitioning between the three populations arose recently, since the time of increased
settlement of the region.

All three San Bernardino kangaroo rat populations exhibit low effective population sizes, with
effective population size (Ne) values of 30.4 for the Santa Ana River population, 85.8 for the
Lytle/Cajon Creek population, and 14.7 for the San Jacinto River population. The three
populations have low genetic diversity and there is no evidence of recent natural gene flow
between them. The San Jacinto River population is the most genetically distinct of the three
populations, consistent with its greater geographic distance and longer period of isolation from
the other two populations. The San Jacinto population also has the least genetic diversity
among the three populations.

The genetic evidence indicates the three extant populations became isolated in the relatively
recent past, consistent with the timing of increased settlement and development within the
historical range of the kangaroo rat. The three populations can be distinguished from each
other by their genetic characteristics. Each population is also structured by site, with individuals
within a site more like each other than to individuals from other sites. This structuring suggests
that limited or no gene flow occurs between sites within the three populations.

The SDZWA team summarized the conservation implications of their population genetics work
on the kangaroo rat as follows:
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“Minimum viable population (MVP) thresholds for assessing the extinction risk of
threatened species are set in part by the 50/500 rule, a guiding principle in conservation
for assessing minimum viable effective population size (Ne). Franklin (1980)... Franklin et
al. (2014) proposed that a minimum Ne > 50 is necessary to prevent short-term
inbreeding depression, and to prevent long-term loss of genetic diversity, Ne > 500 is
necessary, though these “rules of thumb” are debated (Frankham et al. 2014; Franklin et
al. 2014). It is argued that long-term Ne > 500 can be maintained at the metapopulation
level, and local Ne can be smaller if there is gene flow (Jamieson and Allendorf 2012).

“However, our data indicate that all three [San Bernardino kangaroo rat] populations
show extensive population structure, and there was no evidence of recent gene flow
except what was documented from human mediated translocation between the Santa
Ana River and Lytle/Cajon Creek populations in 2015. This suggests that that species-
wide Ne may not be sufficient to maintain genetic diversity over the long term and Ne
should reflect updated values of 100/1000 to maintain adaptive potential (Frankham et
al. 2014).

“In general, successful translocation may help mitigate effects of habitat
fragmentation, restore some level of historical gene flow, and increase levels of genetic
diversity by actively relocating animals between isolated clusters.

“The [genetic] processes [within and between] fragmented populations are complex
(Young and Clarke 2000) and can lead to detrimental effects as a result of a reduced gene
flow between populations. Gene flow is an imperative aspect of the evolutionary
processes of fragmented populations because successful genetic exchange can increase
heterozygosity and increase allelic richness (Chapman et al. 2009; Caballero and Garcia-
Dorado 2013; Frankham 2015). Without genetic influx, small populations are especially
subject to genetic drift, inbreeding, reduced genetic diversity including potentially
adaptive variants, and increased extinction risk (Frankham 2005). These threats are more
extreme for regionally endemic species, since localized destruction and degradation are
more threatening to these species than to species with a larger geographic distribution
(Bibby et al. 1992; Purvis et al. 2000)...

“A process of local extirpation and recolonization is natural for this species and requires
upland refugia to be available during flood events and a population of sufficient size to
persist through the flood event to allow for persistence...

“Contractions without the possibility of subsequent expansion due to habitat
loss has resulted in declining population sizes of [San Bernardino kangaroo rat]
and other alluvial fan obligates (Hanes et al. 1989). Fragmentation can reduce
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gene flow and lead to a decrease in population size through a cascade of
genetic consequences, such as inbreeding and increased genetic drift.”

Water Management

Water management projects discussed here include the construction and operation of dams
and other flood control structures, operation of hydropower facilities, armoring of banks and
man-made infrastructure, and ground water recharge. Such projects alter the hydrology (rates
and timing of water flow and sediment transport) in stream channels occupied by the San
Bernardino kangaroo rat, which in turn affects erosion of stream beds and banks and influences
the structure and composition of vegetative communities. Stormwater management also
affects surface flows, erosion, and sediment transport within the upland alluvial areas outside
of stream channels, as well as delivery of stormwater runoff to stream channels. Erosion control
devices such as armored channels not only affect the hydrology of the system, but also impact
the movement of wildlife between the channel and upland areas.

In the unaltered hydrologic systems in which the San Bernardino kangaroo rat occurred prior to
modern water management practices, there was no impediment to water flow from the
headwaters of the Santa Ana and San Jacinto river systems down through tributary creeks and
streams, into the mainstem rivers, and out to the mouth of the Santa Ana River in the Pacific
Ocean. Flows in many stream reaches were ephemeral, increasing during the winter rainy
season and diminishing or disappearing during the summer dry season. In the absence of
channel armoring, the high-energy flows of winter runoff resulted in a dynamic channel system,
where water would alternate through a wide, ever-changing, and braided network within the
larger stream channel. Shallow, braided stream channels naturally integrated into the
surrounding upland areas. Groundwater recharge occurred throughout the hydrologic basin
during periods of adequate local precipitation and streamflow.

The unaltered hydrologic system provided highly suitable habitat conditions for the San
Bernardino kangaroo rat. The low gradient valley lowland areas in which the species occurs
captured alluvium eroded from the mountainous headwater reaches of river tributaries. The
sand and gravel-dominated alluvium formed soils suitable for the kangaroo rat. Uncontrolled
flows allowed for a variety of runoff intensities over the course of a season, between years, and
across the basin. In areas where intense flows occurred, there was erosion of substrate and
vegetation, which reset the succession of the sage scrub habitat. At any given time, a
patchwork of pioneer through early, mid, and late successional scrub habitat would be
continuously available throughout the network of connected stream reaches. Population
densities of the kangaroo rat were (and are) highest in the relatively open, early successional
scrub stages, but dispersal and lower density populations occurred in all stages. Populations
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were spread among both the wide, braided stream channels and the upland areas to which
they connected.

Management of water in streams within the geographic range of the San Bernardino kangaroo
rat includes: the use of impounding structures like the Seven Oaks Dam, which meter the
release of water to minimize the risk of downstream flooding; armoring of stream banks and
manmade structures like bridges to reduce erosion of banks and stream channels that support
infrastructure; modification of streambeds to promote ground water recharge, and the
operation of hydroelectric power facilities to generate electricity. Indirect effects of other
activities on stream hydrology include altered stormwater runoff patterns due to changes in soil
surface permeability from urbanization and delivery of stormwater to receiving stream
channels. Each of these management actions diminishes the quality of habitat for the San
Bernardino kangaroo rat and are discussed in the following section.

Seven Oaks Dam, completed in 2000 (San Bernardino Co. 2021), is an earth and rock fill dam
located on the Santa Ana River in upper Santa Ana Canyon about a mile upstream from the
mouth of the canyon. Its purpose is to reduce the risk of damaging floods and to retain
sediment from entering the downstream channel, as well as to generate electricity. The
reservoir gross capacity is 17,960 hectare-meters (145,600 acre-feet), with a flood control
capacity of 14,012 hectare-meters (113,600 acre-feet). Sediment storage capacity over 100
years is estimated to be 3,947 hectare-meters (32,000 acre-feet).

Seven Oaks Dam directly affects the stream channel and nearby upland habitat of the San
Bernardino kangaroo rat in the Santa Ana River drainage. Prior to its construction, it was
recognized the new dam would impede flood-level flows from the mountainous headwaters of
the Santa Ana River. Such floods, especially when combined with flows from other tributary
streams, resulted in transport and sorting of sediment in the stream channel, including
deposition of relatively uniform sand substrates favored by the San Bernardino kangaroo rat.
Flood flows also disturbed or removed vegetation and reworked or realigned the active
channel. Such effects improve the post-flood habitat conditions for the kangaroo rat, but where
floodwaters inundate occupied habitat patches, kangaroo rats may be drowned or displaced
from their home territories.

As part of the approval process for the Seven Oaks Dam, 308 ha (760 ac.) of conservation land
downstream of the Seven Oaks Dam was acquired as the Woolly Star Preserve Area (WSPA),
located mostly on the southern margin of the Santa Ana River wash area. The Service’s
Biological Opinion (BO) for the dam also required an adaptive management plan (or
Multispecies Habitat Management Plan, MSHMP) for dam operations that would include high-
flow releases to maintain some of the natural flood effects of the stream system (ICF 2019a).
However, in the nearly two decades since the dam became operational, there have only been
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three events in which releases have reached 142 cubic meters per second (m3/s) (5,000 cubic
feet per second (cfs)), a level that, if combined with other tributary flood-level flows, could
achieve flow rates necessary to provide the flood disturbance the system requires (ICF 2019a).
These high-flow releases were conducted as tests of the release gate mechanism, rather than
habitat management releases and were not timed to coincide with high-flows in tributary
streams and so likely had no impact on downstream habitat (ICF 2019a). In fact, it appears the
approved water control manual (WCM) for the dam is in direct conflict with the MSHMP, in that
the WCM requires dam releases to be limited to 1.42 m3/s (50 cfs) or less during conditions in
which system hydrographs are rising. In other words, during periods in which flooding flows
could be initiated, the Seven Oaks Dam release gates are required to be nearly shut. This
prevents any flooding flows of the dammed portion of the system from contributing to habitat
maintenance (ICF 2019a).

Studies have been underway to determine if there are changes to dam operations that could be
made, possibly in conjunction with construction of instream water control structures, to direct
some high flows to habitat areas most likely to benefit from disturbance, while balancing the
needs of public safety and infrastructure (ICF 2019a, 2019b). While there appears to be some
prospect for improving habitat conditions in some areas, the situation is complicated by
hydrologic effects of other structures and activities within the wash area, including revetments
and other protective structures on bridges, channels, and ongoing surface mining activity.

Prado Dam is also located on the Santa Ana River 56 km (35 mi.) downstream of Seven Oaks
Dam on the western edge of the historical range of the San Bernardino kangaroo rat, about 3.2
km (2 mi.) west of the city of Corona. Built by the U.S. Army Corps of Engineers (ACOE) in 1941,
its primary purpose is also flood control. Although the footprint of the dam and associated
retention basin and other structures is on land within the historical range of the kangaroo rat,
the species has likely been extirpated from the area for many years. Operation of the Prado
Dam affects the stream channel outside the range of the species and therefore is not
considered a factor in the conservation and recovery of the San Bernardino kangaroo rat.

Other water impoundments in the geographic range include Lake Mathews, Perris Reservaoir,
and Mystic Lake. Operation of these reservoirs could, in theory, affect kangaroo rat habitat
quality in the reaches downstream from their dams, but because they are in areas where there
is no habitat remaining for the species, in practice there is no conservation impact on the
species.

Many of the stream channels within the geographic range of the San Bernardino kangaroo rat
have been armored to reduce streambank erosion, channel meandering, or to reduce the
potential for overtopping of banks during floods. According to the Upper Santa Ana River
Habitat Conservation Plan (HCP) (ICF 2020b), which includes the watersheds encompassing the
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Lytle and Cajon Creek and Santa Ana River populations, the only low gradient stream channels
without channel confinement structures are in the portions of Lytle, Cajon, Plunge, and Mill
creeks, and the portion of the Santa Ana River below Greenspot Road to its confluence with
Plunge Creek (see Fig 3-9 in ICF 2020b). Except for the lower Santa Ana River below Lake Evans,
which is classified as low gradient meandering (and which is outside the current range of the
kangaroo rat), all other stream channels within the San Bernardino kangaroo rat historical and
current range within the HCP area are classified as either confined to a concrete conveyance
channel, channelized and braided, or straight channelized streams. Streams within the San
Jacinto-Bautista Creek system are likewise highly channelized, with several miles of concrete-
lined channel on Bautista Creek above its confluence with the San Jacinto River.

As quantified in the Upper Santa Ana River HCP (see Table 3-5 of the HCP), there are 694 km
(431 mi.) of stream channels within the plan area. Of these, concrete conveyance channels
comprise 40% of the total channel length within the plan area, straight channelized reaches
comprise 4%, low gradient meandering channels comprise 17%, and braided channels comprise
only 15% of the total channel length within the HCP area (ICF 2020b). Although considered
necessary to protect human development from damaging floods, the extensive restructuring of
stream beds and banks in the historical range of the kangaroo rat has made most of the
streambeds uninhabitable or prone to highly erosive flows that prevent growth of normal
stream vegetation communities. The concrete structures also prevent movement of kangaroo
rats between the upland and channel habitats (where they remain), preventing dispersal and
connectivity between habitats, as well as opportunities for recolonization of stream channels
after floods impact local populations.

Groundwater recharge facilities are another water management structure established at
several locations within the Santa Ana and San Jacinto river systems, and several more are
planned for future implementation under the Wash Plan and Upper Santa Ana River HCP (ICF
2020a, 2020b). The facilities are important for increasing stream water percolation into the
groundwater basin to reduce the rate of groundwater depletion from pumping that increasingly
occurs throughout the area as the human population in the region grows. Recharge basins may
be configured as graded areas within stream channels to present a series of low cross-channel
ridges and basins that slow water flow and allow more water to percolate into the streambed
than would occur without the impediments to flow. The ridge and basin system requires regular
grading to maintain its structure, generally preventing the development of scrub vegetation and
habitat for the San Bernardino kangaroo rat. Recharge facilities may also be configured as water
diversions from the stream channel onto adjacent upland spreading areas. Based on review of
proposed recharge projects listed in the Upper Santa Ana River HCP (ICF 2020b, pp. 2-18 to 2-
51) recharge basin project footprints vary from a few ha to >24.3 ha (60 ac.) each. New
recharge areas encompassing 61 ha (150 ac.) are proposed in the Wash Plan (ICF 2020a). Where
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such areas are currently functioning habitat, the area would be lost for occupancy by San
Bernardino kangaroo rats. The reduction in stream flows also affects sediment transport to and
in kangaroo rat occupied stream reaches.

Flood management in southern California is needed to protect communities from frequent and
extreme flood events. Given the San Bernardino kangaroo rat exists and relies on active
floodplain processes, flood control practices from the Riverside County Flood Control and
Water Conservation District and San Bernardino County Flood Control District have either
removed or fragmented much of the habitat throughout the species’ range.

Hydroelectric power is produced by electrical generators turned by turbines powered by the
flow of water falling down an enclosed pipe placed on a slope. Within the drainages still
occupied by the San Bernardino kangaroo rat, there are three hydropower projects licensed by
the Federal Energy Regulatory Commission (FERC). All three projects were licensed in 2003 and
their licenses will expire in 2033 (FERC 2021).

The following descriptions of FERC-licensed projects are based on visual inspection of project
structures in aerial images (Google Earth, accessed February 2021). FERC project P-1932 is
located on Lytle Creek and consists of five in- or near stream structures, starting at an intake
about 7.2 km (4.5 mi.) upstream from the I-15 bridge over the creek, two powerhouses, and an
afterbay located adjacent to the Cemex sand and gravel mine about 11.9 km (7.4 mi.)
downstream of the intake. Project P-1934 is located on Mill Creek and consists of an intake
about 8.9 km (5.5 mi.) upstream from the Mill Creek-Santa Ana River confluence. The diverted
water flows about a quarter mile to the powerhouse, bypassing the stream channel. Project P-
1933 is located on the upper Santa Ana and its mountain tributary Bear Creek. The lowest set of
turbines in the project is located at the Seven Oaks Dam, so operation of the dam for flood
control and the powerhouse for electricity generation are linked. For all projects, instream
water diversions at the intake reduces the natural instream flow, which may impact habitat
functioning in the intervening stretch. Where instream structures such as intakes, diversion
dams, and berms or weirs exist, the footprint of the structures and regular maintenance may
impact habitat quality.

Disease, Pathogens, and Parasites

Disease is not currently known to be a conservation concern for the San Bernardino kangaroo
rat, nor was it a threat addressed during the initial listing of the species (USFWS 2019a). Little is
known about disease and health issues as they affect abundance and distribution of heteromyid
rodents, including Merriam’s kangaroo rat (Brown and Harney 1993). A variety of disease
pathogens have been found in heteromyids, including viruses, bacteria, fungi, and protozoa
(Whitaker et al. 1993). Both internal and external parasites have been found in kangaroo rats;
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these include fleas, ticks, lice, mites, chiggers, nematodes, tapeworms, and whipworms
(Hedeen 1953, Bienek and Grundmann 1973, Carter et al. 1985, Thomas et al. 1990, Whitaker
et al. 1993).

In August 2020, SDZWA biologists attempted to trap San Bernardino kangaroo rats at a Bureau
of Land Management (BLM)-owned site in the Santa Ana River drainage to use as founders for a
planned translocation study. During this trapping they documented several individuals with fur
loss. Seven of the 21 captured kangaroo rats had moderate to severe fur loss on the dorsum
(back surface) of the head and neck.

The site is approximately 1 mile northeast of the Redlands Shooting Range, which has hosted
sport shooters since the mid-1960s. Lead bullets were freely shot into the Santa Ana River
where the San Bernardino kangaroo rats occur until 2013, when a range curtain was installed.
Due to contamination, lead continues to actively be mined and removed from the site, which
may also be contaminated with polycyclic hydrocarbons.

Based on the observed fur loss and known contamination of the site, the USFWS authorized a
team from the SDZWA to investigate the cause of the fur loss (Hammond et al. 2021). The team
captured seven individuals and collected a variety of samples for testing, including skin
biopsies, scrapes, tape lifts, blood, hair, feces, as well as whole-body x-rays. Histological
examination showed low-level dermatitis in most individuals. All hair samples were negative for
fungal DNA, though a dermophytic fungus (Trichophyton sp., a common group of soil fungi,
some of which cause fungal infections of human skin such as ringworm and athlete’s foot) was
grown in culture from one individual’s fur sample. All the other samples were negative for
fungus, bacteria, ectoparasites, and endoparasites. The whole-body x-rays indicated one or
more pinpoint opaque items in five of the seven individuals, but the nature of the material
(whether sand or metal) could not be determined. All individuals had measurable levels of lead
in their blood, and one individual had a low level of mercury. The lead levels were relatively low
(< 0.03 parts per million, PPM) for all but one individual, which had a level roughly 10x higher
(0.31 PPM). A variety of other metals were found in some or all individuals’ blood. These
include selenium, zinc, copper, iron, cobalt, and molybdenum (Hammond et al. 2021).
Additional testing for heavy metals in the hair samples showed generally higher concentration
of heavy metals than in blood (D. Shier, SDZWA, personal communication). This may be because
hair reflects cumulative metal exposure over longer periods of time in comparison to blood,
which represents a single point in time. In both blood and hair testing all sampled individuals
had some lead in their system, with one individual exhibiting much higher concentrations of
lead in both hair and blood samples. Subsequent trapping of San Bernardino kangaroo rats
from the site in March of 2021 showed limited evidence of fur loss or skin irritation, but
individuals exhibited severe fur loss and skin irritation and crusting again in September of 2021,
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suggesting the issue may be cyclic. A larger study using fur clippings from control sites is
underway to establish a "normal" range for heavy metals in Merriam's kangaroo rat (D. Shier,
personal communication).

In recent years, two other listed rodents in California, the giant kangaroo rat (Dipodomys
ingens) and Amargosa vole (Microtus californicus scirpensis) have been found to host
ectoparasites that cause fur loss and other skin and connective tissue damage. Other kangaroo
rat species in the San Joaquin Valley have also exhibited fur loss due to unknown causes (E.
Tennant, California Department of Fish and Wildlife, personal communication). These
conditions may interact with other stressors to contribute to the conservation risk of these
species.

Introduced Species

As mentioned above, nonnative predators (domestic cats and dogs) may represent a threat to
the San Bernardino kangaroo rat, especially given the highly fragmented distribution of suitable
habitat and its juxtaposition with housing developments. Cats especially may exert a negative
impact on nocturnal rodent populations when given free access to roam at night. The actual
effect of nonnative predators is unknown. Nonnative competitors, such as old-world rats and
mice, may compete to some degree with kangaroo rats, but most of these species are highly
commensal with humans and stay relatively close to settled areas.

Plants, such as nonnative grasses and other weeds, may impact the habitat quality of the native
sage scrub vegetation. Nonnative (annual) grasses are invasive throughout Southern California
and thrive in areas of disturbance, such as along the edges of habitat blocks and along roads
and trails within such blocks. San Bernardino kangaroo rats have not been detected in
otherwise suitable habitat patches containing nonnative grasses (Shier et al. 2019), likely
because the dense cover of annual grasslands interferes with the species’ preferred locomotory
and foraging modes. Although not analyzed for this report, modeling studies in other areas
suggest that annual grasslands may replace other xeric scrub habitat types in much of California
in the future due to climate change effects (e.g., Lenihan et al. 2003).

Other Ecological Factors (Diet, Predation, Competition)

As mentioned above under Diet, the diet of reproductive female kangaroo rats in spring may
include a large proportion of insects, which is an important source of protein that helps ensure
successful reproduction. Studies showing insect community decline at sites around the world
(e.g., Moller 2019, Powney et al. 2019, Baranov et al. 2020) suggest a global phenomenon for
which a simple explanation has not been ascertained. Although there is no current evidence for
insect decline in the range of the San Bernardino kangaroo rat, if such a decline occurs it could
add to other stressors on the species.
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Predation is not generally considered a risk to kangaroo rat populations because they have
evolved a variety of behavioral, physiological, and anatomical adaptations to reduce the risk of
predation. However, in the highly fragmented and altered habitat conditions of the San
Bernardino kangaroo rat, it is possible that predation may play a larger than typical role in
controlling populations. Habitat fragmentation associated with urban development is likely to
increase interactions of San Bernardino kangaroo rats with potential predators such as
opossum (Didelphis virginiana) and striped skunks (USFWS 2002). Predation has also been
shown to be influenced by artificial lighting at night as it makes small prey species, such as San
Bernardino kangaroo rat, more visible and therefore more vulnerable (Shier et al. 2020).
Similarly, moonlight also affects predation risk of nocturnal rodents, which generally decrease
their foraging activity during bright moon phases (see meta-analysis of moonlight effects on
nocturnal mammals by Prugh and Golden 2014). Young individuals dispersing from their natal
territories may be especially at risk. Additionally, as previously noted, male Merriam’s kangaroo
rats increase their daily movements during the breeding season, which likely also increases
predation risk.

Competition is not generally considered a threat to the continued existence of the San
Bernardino kangaroo rat. However, in the highly fragmented and altered alluvial fan vegetation
in which it now occurs, San Bernardino kangaroo rats may be at a disadvantage compared to
other rodents. For example, the Dulzura kangaroo rat favors sage scrub vegetation that is more
mature than that favored by the San Bernardino kangaroo rat (USFWS 2019a). Locally occurring
pocket mice species may also favor mature scrub vegetation, and thus compete with the San
Bernardino kangaroo rat. Moreover, the smallest pocket mice species may be able to persist in
smaller isolated patches of native vegetation than the San Bernardino kangaroo rat because
they can occur at higher densities than the kangaroo rat. A diurnal rodent, the California ground
squirrel (Otospermophilus beecheyi) can occur where soils and vegetation have been disturbed
by human activity, possibly to the competitive disadvantage of rodents less tolerant of such
disturbance. Nonnative rodents, such as house mice (Mus musculus) and black and Norway rats
(Rattus rattus, Rattus norvegicus) may also pose a competitive threat where they occur.
However, because these nonnative species usually occur in habitats developed for human
occupation, they likely do not compete directly with the San Bernardino kangaroo rat where
natural habitat quality is good.

The Department considers competition for food and cover resources with other native or
introduced species a potential threat to the San Bernardino kangaroo rat, especially when
combined with the effects of habitat loss and fragmentation. At this time, we are not aware of
evidence to support this supposition, but recommend that research into the effects of
competition, especially with other rodent species favored by habitat degradation.
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Climate Change

Global warming is expected to increase future temperatures and precipitation in the geographic
range of the San Bernardino kangaroo rat, which in turn may affect habitat quality and
behavior. It may also increase the frequency and/or intensity of flooding within stream
channels, which could lead to larger mortality events during floods. Where habitat connections
have been lost between stream channel habitat and upland refugia habitat, populations of San
Bernardino kangaroo rats are further threatened by lack of recolonization after floods.

Increased frequency of extreme heat events and nighttime heat waves may occur in the future.
Semi-fossorial nocturnal rodents avoid the most extreme daytime temperatures in their
underground burrows. Both evaporative water loss and energy expenditures increase for
mammals at ambient temperatures above certain limits. For Merriam’s kangaroo rat, water loss
increases dramatically at ambient temperatures above 35°C (95 °F)(Tracy and Walsberg 2001).
The upper end of the thermoneutral zone has been estimated at 34°C (93°F)(Banta 2003).
Excessive heat loads from nighttime air temperatures above these limits may pose a threat to
the San Bernardino kangaroo rat, either by reducing the number of hours during the night with
temperatures suitable for above ground activity, or by imposing physiological stress on active
individuals in the form of heat and water imbalances. The threat of extreme heat cannot
currently be predicted, but it can be expected to add to the other known threats to the species.

Likewise, the impact of the ongoing pattern of severe multi-year droughts in southwestern
North America has not been quantified for the San Bernardino kangaroo rat. However, severe
drought over a period of years would be certain to impact the species, primarily through loss of
seed production, which has been demonstrated in desert ecosystems (e.g., Pol et al. 2010, Price
and Joyner 1997). Multiple years of reduced forage would result in little or no reproduction in
the kangaroo rat, which would result in reduced population size.

Projected changes in the climate within the current San Bernardino kangaroo rat range were
obtained from Cal-Adapt.org (Cal-Adapt 2021) which offers tools for visualizing projected
changes in future climate. The following projections for 2070 to 2099, which include projections
of average air temperature, average annual precipitation, and frequency of extreme
precipitation events, indicate annual average maximum temperatures are projected to increase
(Table 5). In a moderate emissions scenario (RCP3 4.5) where greenhouse gas emissions peak
around 2040 and then decline, the annual average maximum temperature is projected to
increase by 3.3 °C (6 °F) or more. In the high emissions scenario (RCP 8.5) where greenhouse

3 RCP is a Resource Concentration Pathway and values represent different greenhouse gas concentrations.
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gas emissions continue to rise strongly through 2050 and plateau around 2100, the annual
average maximum temperature is projected to increase by 4.7 °C (8.4 °F) or more.

Table 5. Average annual maximum temperature (°C) for the three San Bernardino kangaroo rat
population areas observed in the historical period and projected into the future (2070-2099) for
a moderate (RCP 4.5) and high (RCP 8.5) greenhouse gas emissions scenario. The historical period

is defined as 1960-1990.

Historical . .
. average RCP 4.5 RCP 8.5 Change with | Change with
Population .. C . RCP 4.5 RCP 8.5
observed Projection Projection . L. ..
Area o o Projection Projection
temperature | (°C) (°C) o o
o (°c) (°C)
()
Lytle and 23.5 26.9 28.2 +3.4 +4.7
Cajon Creeks
Santa Ana 25.6 29.1 30.6 +3.6 +5.0
River
San Jacinto 27.4 30.7 323 +3.3 +4.9
River

Average annual precipitation is also projected to increase. The Santa Ana River and San Jacinto

areas are projected to experience less change, but the Lytle/Cajon Creek area, which already

receives the greatest amount of annual rainfall, is projected to experience an annual increase of
precipitation of 6.6 cm (2.6 in.) in the moderate RCP 4.5 scenario and 12.2 cm (4.8 in.) with the

high emission RCP 8.5 scenario (Table 6). Likewise, all three areas are projected to experience

an increase in the annual number of extreme precipitation events, defined as 2-day

precipitation events that surpass the lowest annual precipitation accumulation in the historical

record (1960 to 1990). In both emission scenarios, all locations are predicted to have at least

one more extreme precipitation event per year than they did historically (Table 7). With RCP

8.5, the Lytle/Cajon Creek area is projected to go from three extreme precipitation events that

occurred per year on average historically, to five extreme precipitation events per year.
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Table 6. Average annual precipitation (cm) for the three San Bernardino kangaroo rat
population areas observed in the historical period and projected into the future (2070-2099) for
a moderate (RCP 4.5) and high (RCP 8.5) greenhouse gas emissions scenario. The historical period
is defined as 1960-1990.

Historical
Change with | Change with
Population | o ¢ o8¢ RCP 4.5 RCP 8.5 RCP 4.5 RCP 8.5
annual Projection Projection .. ..
Area s Projection Projection
precipitation | (cm) (cm)
(cm) (cm)
(cm)
Lytle and 47.5 54.1 59.7 +6.6 +12.2
Cajon Creeks
Santa Ana 35.3 35.6 39.1 +0.3 +3.8
River
San Jacinto 29.5 31.8 33.0 +2.3 +3.6
River

Table 7. Historical and projected annual frequency of extreme precipitation events in the three San
Bernardino kangaroo rat population areas.

RCP 4.5 RCP 8.5
Population Extreme threshold | Historical # of .. I
Projection of Projection of
Area (cm) Extreme events
extreme events | extreme events
Lytle and
4.9 3 4 5
Cajon Creeks
S?nta Ana 23 3 4 4
River
S?n Jacinto 29 ) 3 3
River

ESSENTIAL HABITAT (FGC § 2074.6)

The Department considers all currently occupied San Bernardino kangaroo habitat as essential
for the continued existence of the species in California. Additionally, suitable but apparently
unoccupied habitat near the currently occupied habitat (within the areas delineated as Critical
Habitat by the Service, USFWS 2008) is also considered essential for the conservation of the
species. Further, other areas within the historical range that are not currently suitable habitat,
but which are near or adjacent to currently suitable or occupied habitat and could be restored
to suitability within the near term, should also be considered essential. This determination is
based on the large reduction in available habitat for the species, its fragmented and degraded
nature, and the low population numbers supported by the small amount of remaining habitat
for the species.
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As described in the Range and Distribution, Loss of Habitat, and Degradation and
Fragmentation of Habitat sections, above, the loss of most of the species’ habitat over the past
100-plus years, combined with the low genetic diversity and effective population size for the
species has resulted in a precarious conservation status for the species. The amount of
currently remaining suitable habitat is insufficient to adequately support the population sizes
and connectivity needed for the species to persist, and any additional loss of occupied habitat
creates significant additional risk for extirpation of the remaining populations. Further, the low
population size (or effective population size as estimated by the genetics studies of the species)
is far below the thresholds for stable long-term persistence cited above. Therefore, the
Department deems it essential for the continued existence of the species to restore and
preserve additional habitat areas not currently supporting the kangaroo rat.

Characteristics of essential habitat for the San Bernardino kangaroo rat are described in detail
in the Habitat Associations and Use section, above. These characteristics include relatively open
areas of alluvial scrub vegetation occurring in early- to mid-successional seral stage with sandy
loam soils. Low abundance of cobbles and boulders, woody debris, and cover by nonnative
grasses and forbs are important factors in habitat suitability. Populations of San Bernardino
kangaroo rats depend on periodic disturbance of alluvial and stream channel vegetation
through flood events and also require connectivity between population centers and between
channel habitat and refugium habitat upslope from the channels.

EXISTING MANAGEMENT
Land Ownership within the Geographic Range of the San Bernardino Kangaroo Rat

The historical geographic range of the San Bernardino kangaroo rat encompassed the counties
and cities listed in Table 8. The species has been extirpated from most of its range and most of
these jurisdictions no longer have habitat for the species or, where habitat remains, it is in small
and fragmented patches. The current geographic range, as approximated by the USFWS Critical
Habitat (USFWS 2008) for the species, encompasses just a few cities and unincorporated areas
in San Bernardino and Riverside counties. The cities include Fontana, Highland, Rancho
Cucamonga, Redlands, Rialto, San Bernardino, Yucaipa, and San Jacinto (Table 8).
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Table 8. City and county jurisdictions within the historical geographic range of the San Bernardino

kangaroo rat. Cities and unincorporated areas within the counties encompassed by the current range (as

approximated by the USFWS-designated Critical Habitat Areas) are indicated by italics and asterisks.

San Bernardino County

Riverside County

Los Angeles County

Chino Banning Claremont
Chino Hills Beaumont La Verne
Colton Calimesa Pomona
Fontana* Canyon Lake Unincorporated areas
Grand Terrace Corona
Hesperia Eastvale
Highland* Hemet
Loma Linda Jurupa Valley
Montclair Lake Elsinore
Ontario Menifee
Rancho Cucamonga* Moreno Valley
Redlands* Murrieta
Rialto* Norco
City of San Bernardino* Perris
Upland Riverside
Yucaipa* San Jacinto*
Unincorporated areas* Temecula
Wildomar
Unincorporated areas*

Based on CDFW’s analyses, more than 90% of the land in the San Bernardino kangaroo rat’s
current geographic range, as approximated by the USFWS Critical Habitat designation, is
privately owned. Federal and State agencies (BLM, US Forest Service, and CDFW) together own
about 4% of the current range. Cities, the County of San Bernardino, the San Bernardino Flood
Control District, and the Western Riverside County Regional Conservation Authority make up

the remainder of the area (CDFW unpublished GIS analysis).

State and Federal Laws

The laws and regulations governing land use within the San Bernardino kangaroo rat’s

geographic range vary by ownership. Several state and federal environmental laws apply to

activities undertaken in California that may provide some level of protection for San Bernardino

kangaroo rats and their habitat. The following is not an exhaustive list.

National Environmental Policy Act and California Environmental Quality Act

Most federal land management actions must undergo National Environmental Policy Act of
1969 (NEPA; 42 U.S.C. § 4321, et seq.) analysis. NEPA requires federal agencies to document,
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consider alternatives, and disclose to the public the impacts of major federal actions and
decisions that may significantly impact the environment. As a federally listed Endangered
species, impacts to San Bernardino kangaroo rats are considered during NEPA analysis and a
Biological Opinion for such projects must be issued by the Service.

The California Environmental Quality Act (CEQA) is like NEPA; it requires state and local
agencies to identify, analyze, and consider alternatives, and to publicly disclose environmental
impacts from projects over which they have discretionary authority (Pub. Resources Code §
21000 et seq.). CEQA differs substantially from NEPA in requiring mitigation for significant
adverse effects to a less than significant level unless overriding considerations are documented.
CEQA requires an agency find projects to have a significant effect on the environment if they
have the potential to substantially reduce the habitat, decrease the number, or restrict the
range of any rare, threatened, or endangered species (Cal. Code Regs., tit. 14, §§ 15065(a)(1),
15380.). CEQA establishes a duty for public agencies to avoid or minimize such significant
effects where feasible (Cal. Code regs., tit. 14, § 15021). Impacts to San Bernardino kangaroo
rats, as an SSC, should be identified, evaluated, disclosed, and mitigated or justified under the
Biological Resources section of an environmental document prepared pursuant to CEQA.
However, a lead agency is not required to make a mandatory finding of significance conclusion
unless it determines on a project-specific basis that the species meets the CEQA criteria for
rare, threatened, or endangered.

Clean Water Act and Porter-Cologne Water Quality Control Act

The Clean Water Act originated in 1948 as the Federal Water Pollution Control Act of 1948. It
was amended in 1972 and became known as the Clean Water Act (CWA). The purpose of the
CWA was to establish regulations for the discharge of pollutants into waters of the United
States and establish quality standards for surface waters. Section 404 of the CWA forbids the
discharge of dredged or fill material into waters and wetlands without a permit from the ACOE.
The CWA also requires an alternatives analysis, and the ACOE is directed to issue their permit
for the least environmentally damaging practicable alternative. The definition of waters of the
United States has changed substantially over time based on Supreme Court decisions and
agency rule changes.

The State of California established the Porter-Cologne Water Quality Act in 1969 and like the
CWA, it establishes water quality standards and regulates discharge of pollutants into state
waters, but it also administers water rights, which regulate water diversions and extractions.
The State Water Resources Control Board (SWRCB) and nine Regional Water Boards share
responsibility for implementation and enforcement of Porter-Cologne as well as the CWA's
National Pollutant Discharge Elimination System permitting. Proposed water management
projects in the geographic range of the San Bernardino kangaroo rat should be evaluated under
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the CWA and Porter-Cologne Act to consider the impacts of the proposed activities to the
species.

Lake and Streambed Alteration Agreements

Fish and Game Code Section 1602 requires entities to notify the Department of activities that
“divert or obstruct the natural flow of, or substantially change or use any material from the
bed, channel, or bank of any river, stream, or lake, or deposit or dispose of debris, waste, or
other material containing crumbled, flaked, or ground pavement where it may pass into any
river, stream, or lake.” If the activity may substantially adversely affect an existing fish and
wildlife resource, the Department may enter into a lake or streambed alteration agreement
with the entity that includes reasonable measures necessary to protect the resource (Fish & G.
Code, §1602, subd. (a)(4)(B)). A lake or streambed alteration agreement does not authorize
take of species listed as candidates, threatened, or endangered under CESA (see Protection
Afforded by Listing for CESA compliance requirements).

Federal Power Act

The Federal Power Act and its major amendments are implemented and enforced by FERC and
require licenses for dams operated to generate hydropower. One of the major amendments of
the Federal Power Act required that these licenses “shall include conditions for the protection,
mitigation and enhancement of fish and wildlife including related spawning grounds and
habitat” (ECPA 1986). Hydropower licenses granted by FERC are usually valid for 30 to 50 years.
If a licensee wants to renew its license, it must file a Notice of Intent and a pre-application
document five years before the license expires to provide time for public scoping, any new
studies necessary to analyze project impacts and alternatives, and preparation of
environmental documents. The applicant must officially apply for the new license at least two
years before the current license expires.

As a federal agency, FERC must comply with federal environmental laws prior to issuing a new
license or relicensing an existing hydropower project, which includes NEPA and ESA. As a result
of environmental compliance or settlement agreements formed during the relicensing process,
some operations have been modified and habitat restored to protect fish and wildlife.

Surface Mining and Reclamation Act (SMARA)

Reclamation of mined areas in the State of California is required under the Surface Mining and
Reclamation Act (SMARA). The County of San Bernardino also requires that mining companies
submit a reclamation plan for County approval. The primary purpose of these ordinances is to
provide for erosion-control measures and to restore slopes to a moderate slope. However,
reclamation may not resolve the problem of maintaining or mitigating for the loss of species or
ecosystem functions in a biologically meaningful way because of change in soil composition,
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topography, and altered hydrology. The feasibility of re-creating alluvial fan sage scrub habitat
that would support the San Bernardino kangaroo rat has not yet been determined.

Patterns and Practices in the Environmental Review of Individual Projects

Proposed projects with the potential to impact the San Bernardino kangaroo rat must undergo
review in the NEPA and CEQA processes. Prior to the designation of the kangaroo rat as a
candidate for listing under CESA, the primary review process was NEPA and required
consultation with the Service. The Service may grant incidental take authorization under either
ESA Section 7 (for projects carried out, funded, or permitted by federal agencies) or ESA Section
10 (for non-federal projects, including private landowner projects and local jurisdiction
projects). As discussed in the Petition, 45 projects with Service incidental take authorization for
the San Bernardino kangaroo rat were reviewed, including 40 biological opinions for federal
projects (Section 7) and five HCPs (Section 10). As summarized in the Petition, mitigation for
impacts to San Bernardino kangaroo rats of these projects consisted of one or more of three
strategies: relocation of kangaroo rats from project impact areas to other sites; habitat
restoration; and/or purchase of mitigation credits from mitigation banks, primarily in the Lytle
Creek and Cajon Wash mitigation banks.

The effectiveness of these three strategies in conserving or recovering the San Bernardino
kangaroo rat is uncertain. Relocation has been the most common requirement in the 40 Section
7 projects, but its effectiveness has not been consistently monitored. HCPs and biological
opinions commonly include habitat restoration. However, persistent occupancy by the
kangaroo rat has not been confirmed in any restored habitat areas. Monitoring of restoration
project success has also not been typically required. As a result, the ultimate outcome of these
strategies does not inform subsequent project requirements.

Purchase of mitigation credits has resulted in protection of some habitat in mitigation banks.
However, while the purchase of mitigation habitat results in its protection, it does not actually
make up for the loss of the impacted habitat, which means there is a net loss of habitat
available for the kangaroo rat. Given the limited amount of habitat available to the species,
despite the long-term protection of some habitat in mitigation banks, the overall net loss of
habitat resulting from this strategy has made the conservation status of the species more
precarious. Also, the two primary mitigation banks currently available are both in the Lytle
Creek-Cajon Wash population area and only encompass 600 ha (1,482 ac.). Additionally, the
banks do not provide insurance against stochastic events (such as disease) that may impact the
Lytle/Cajon Wash population.
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Administrative and Regional Plans

FERC Licenses

As mentioned above in the Water Management section, three active FERC licenses have been
issued in the current geographic range of the San Bernardino kangaroo rat. All three licenses
were issued in 2003 and will expire in 2033. The licenses cover operation of hydropower
facilities in the Lytle Creek, Bear Creek-Santa Ana River, and Mill Creek drainages.

South Coast Resource Management Plan (RMP)

Through the South Coast Resource Management Plan (RMP), the BLM designated an Area of
Critical Environmental Concern (ACEC) in the Santa Ana River in 1994. The ACEC is composed of
three parcels of land that total approximately 304 ha (760 ac.) for the purpose of protecting
and enhancing the habitat of federally listed plant species occurring in the area, such as the
Santa Ana River woolly star (Eriastrum densifolium subsp. sanctorum)and the San Bernardino
kangaroo rat, while providing for the administration of existing valid rights (BLM 1994, p. 145).
Although the establishment of the ACEC is important in regard to conservation of sensitive
habitats and species in this area, the administration of valid, pre-existing rights may conflict
with conservation intentions in this area. Existing rights include a withdrawal of Federal lands in
this area for water conservation through an act of Congress.

The entire ACEC is included in this withdrawn land and may be available for water conservation
measures such as the construction of groundwater recharge basins, subject to compliance with
the ESA. As part of the South Coast RMP and the Santa Ana River Wash HCP some areas that
are currently considered ACEC will become privately owned and other areas currently in private
ownership will become public lands and designated as ACEC (see Habitat Conservation Plans,
below).

Habitat Conservation Plans and Natural Community Conservation Plans

Western Riverside Multi-Species Habitat Conservation Plan (and NCCP)

The Western Riverside County Multiple Species Habitat Conservation Plan and Natural
Communities Conservation Plan (WRC MSHCP/NCCP) was permitted in 2004 with a term of 75
years. It addresses 146 listed and at-risk species’ habitat needs and preservation of native
vegetation communities within the 509,000 ha (1,260,000 ac.) plan area in western Riverside
County. Signatories to the WRC MSHCP/NCCP include the California Department of Fish and
Game (now the California Department of Fish and Wildlife), the Service, Western Riverside
County Regional Conservation Authority (WRCRCA), the County of Riverside, cities within
MSHCP/NCCP area, county flood control and water conservation districts, county regional
parks, the local waste management district and county transportation district, and the
California Department of Parks and Recreation and California Department of Transportation.
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The WRC MSHCP/NCCP area encompasses all the currently occupied San Bernardino kangaroo
rat habitat in Riverside County. The HCP/NCCP is intended to promote land use flexibility
through the establishment of a regional preserve system. The HCP/NCCP sets aside 202,343 ha
(500,000 ac.) for habitat and species, including 61,917 ha (153,000 ac.) of private land.

In its findings document for issuance of the project incidental take permit (CDFG 2004), the
Department noted that occurrences of the San Bernardino kangaroo rat in the San Jacinto
River, Bautista Creek, Reche Canyon, and the northern portion of the Jurupa Mountains are
within the HCP area. The HCP acknowledges implementation would result in the loss of 722.4
ha (1,785 ac.) of habitat for the San Bernardino kangaroo rat. The HCP’s objectives to mitigate
impacts to San Bernardino kangaroo rat are: 1) include within the Plan area 1,797 ha (4,440 ac.)
of San Bernardino kangaroo rat habitat as protected area, 2) conduct surveys as part of the
project review process for public and private projects, 3) within the 1,797 ha (4,440 ac.) of
occupied and potential habitat, ensure that 75% is occupied and 20% supports a medium or
higher population density, and 4) project managers will maintain or restore ecological
processes within the historic floodplains for the species.

As reported in the most recent annual report for the WRC MSHCP/NCCP (WRCRCA 2018) in
which surveys for the San Bernardino kangaroo rat were reported, focused surveys conducted
between 2004 and 2017 for the San Bernardino kangaroo rat indicate that neither of the
objectives of 75% occupancy of the 1,797 ha (4,400 ac.) of preserve areas or 20% occupancy at
medium or high density has been met during implementation of the plan.

Upper Santa Ana River Wash Habitat Conservation Plan (Wash Plan HCP)

The Upper Santa Ana River Wash Habitat Conservation Plan (Wash Plan HCP) has been in
development for several years and a final draft of the proposed plan was issued in May 2020
(ICF 2020a). The Wash Plan was permitted by the U.S. Fish and Wildlife Service in July 2020 but
has not yet been issued an incidental take permit by the Department, nor has an application for
Streambed Alteration Agreement been submitted to the Department (K. Romich, California
Department of Fish and Wildlife, personal communication). The lead project proponent is the
San Bernardino Valley Water Conservation District, but several other entities participated in
Wash Plan HCP development to obtain coverage for their planned projects, including the cities
of Redlands and Highland, two water districts, the San Bernardino County Flood Control
District, and two sand and gravel mining companies (Cemex, Inc. and Robertson’s Ready Mix).
Projects covered by the Wash Plan would include flood control, water conservation (ground
water recharge), surface mining, and a variety of city projects, among others. The Wash Plan
HCP is currently in review by the Department; if approved as currently proposed, the
Department would issue incidental take authorization for the San Bernardino kangaroo rat, as
well as several other species that are either listed under the ESA or CESA currently or may be
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listed in the future. The Department is currently reviewing the incidental take application and
modeling to refine impacts and ensure full mitigation is achieved.

The Wash Plan HCP area encompasses approximately 1,983 ha (4,900 ac.) along 9.7 km (6 mi.)
of the Santa Ana River channel starting at Greenspot Road in the city of Highland, about 1.6 km
(1 mi.) downstream of the Seven Oaks Dam and ending at Alabama Street in the city of
Redlands. Major tributaries flow into the Santa Ana River in the HCP area, including Mill Creek
from the southeast, Plunge Creek from the northeast, and City Creek along the northwestern
edge of the HCP area. The broad, braided multi-channel wash of the Santa Ana River spans
about a mile and half in width for much of the HCP area. The Wash Plan HCP area covers most
of the Santa Ana River unit of the San Bernardino kangaroo rat’s Critical Habitat designated by
the Service.

The Wash Plan HCP proposes several conservation activities to benefit the covered species in
exchange for incidental take authorization for covered activities that result in habitat loss and
with some potential for direct take of covered animals, including the San Bernardino kangaroo
rat. Impacts associated with ongoing and expanded surface mining would occur in an area
around existing aggregate mining facilities in the western portion of the HCP area. Water
conservation activities would occur at existing and expanded groundwater recharge facilities on
the eastern end of the HCP area. Impacts from other activities would be smaller in scale and
scattered throughout and along the periphery of the HCP area and include construction of new
flood control structures, road and trail construction, agricultural activities at an existing small
citrus orchard, and habitat restoration and maintenance.

Habitat conservation activities proposed to benefit the San Bernardino kangaroo rat and other
covered species include setting aside certain areas from future impacts as Conserved Lands,
managing other areas of lower habitat quality to improve their conservation value, and
avoiding or minimizing impacts to covered species during covered activities. Management for
covered species would include efforts to control invasive plant species, vegetation thinning,
revegetation with native plant species, and species and habitat monitoring. Managed lands
would also benefit from signage, fencing, and other access control measures to reduce impacts
of trespass, vandalism, and dumping.

Table 9 (excerpted from the Wash Plan’s Table ES-4) summarizes the areas of impact and
conservation proposed by the HCP to San Bernardino kangaroo rat habitat in the HCP area. The
HCP categorizes impacts as either permanent, where covered activities will result in permanent
loss of habitat suitability, or temporary, where there is an expectation that habitat value may
be restored after the activity. Impacts are considered temporary for activities such as well and
underground pipeline construction, operation of groundwater recharge spreading basins,
construction of access roads, and use of stockpile, processing, and staging areas.
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Table 9. Summary of Wash Plan effects on San Bernardino Kangaroo Rat habitat.

Managed HCP
Habitat Permanent | Temporary | Impact Conserved Lands Preserve
Quality Impacts (ha) | Impacts (ha) | Total (ha) | Lands (ha) (ha) Total

(ha)

High 9.1 0.8 9.8 49.1 69.0 118.1
Suitability
Medium 27.4 0.6 28.0 49.4 42.7 92.1
Suitability
Low 48.6 1.9 50.5 77.6 51.0 128.6
Suitability
Very Low 145.3 22.5 167.8 130.1 96.2 226.3
Suitability
Ecological 0.6 18.4 19.0 74.1 17.4 91.5
Process Area
Totals 231.0 44.2 275.2 380.3 276.3 656.6

According to the Wash Plan, approximately 231 ha (571 ac.) of suitable San Bernardino
kangaroo rat habitat would be lost from the Wash Plan area, mostly in the expanded aggregate
mining area that would encompass much of the western half of the HCP area, but also in the
expanded recharge area in the northeastern portion of the HCP. Another 44 ha (109 ac.) would
be temporarily impacted, mostly along the northwestern margin of the HCP area.
Approximately 380 ha (940 ac.) would be set aside as conserved lands and another 276 ha (683
ac.) would be managed to improve habitat quality for the San Bernardino kangaroo rat and
other covered species. These would add to the area already conserved in the Santa Ana Woolly
Star Preserve and would include lands currently owned by the Conservation District and the
Flood Control District.

In summary, in exchange for setting aside and managing approximately 656 ha (1,622 ac.) for
the benefit of the San Bernardino kangaroo rat, the Plan proposes impacts to 275 ha (680 ac.)
of suitable kangaroo rat habitat (including 231 ha (571 ac.) of permanent loss of habitat).

Table 10 (excerpted from the HCP’s Table ES-5) summarizes the impacts and conservation to
the sage scrub vegetation community (including both RAFSS and Riversidean Sage Scrub (RSS)).
The area values of sage scrub impacts and conservation are similar to the San Bernardino
kangaroo rat acreages shown in Table 10 due to the close association of the kangaroo rat with
this vegetation community. For the sage scrub community, there would be 256.4 ha (633 ac.) of
permanent or temporary impacts during implementation of the Wash Plan, and 619 ha (1530
ac.) of conserved or managed sage scrub community.
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Table 10. Summary of Wash Plan effects on Riversidean Alluvial Fan Sage Scrub (RAFSS) and
Riversidean Sage Scrub (RSS) Vegetation area (ha).

HCP

Vegetation Permanent ;r;r:apcc:rary Impact Conserved | Managed | Preserve
Impact (ha) Total (ha) | Lands (ha) | Lands (ha) | Total
(ha)

(ha)
RAFSS — 0.6 14.8 15.3 83.7 14.5 98.3
Pioneer
RAFSS — 64.3 7.2 71.5 123.6 95.8 219.5
Intermediate
RAFSS — 104.8 4.2 109.0 67.9 128.1 196.0
Intermediate
/
Mature
RAFSS — 47.2 3.2 50.3 70.9 23.2 94.1
Mature
RAFSS — 4.0 3.0 7.0 11.3 0.0 11.3
Mature/
Nonnative
grassland
RSS 3.2 0.0 3.2 0.0 0.0 0.0
Sage Scrub 223.9 32.5 256.4 357.5 261.6 619.1
Total

Upper Santa Ana River Habitat Conservation Plan/Program (HCP)

The Upper Santa Ana River Habitat Conservation Plan (USAR HCP) encompasses a large
planning and permit area of 349,230 ha (862,966 ac.) in San Bernardino and Riverside counties
within the watersheds of the upper Santa Ana River and tributary drainages. A stakeholder
review draft (ICF 2020b) was released in October 2020. The HCP seeks incidental take coverage
over the proposed 50-year permit period for 20 listed or at-risk species, including fish,
amphibians, the southwestern pond turtle (Actinemys marmorata pallida), riparian associated
birds, and small mammals, including the San Bernardino kangaroo rat. Eleven public agencies
involved in water management, led by the San Bernardino Valley Municipal Water District,
would gain incidental take authorization if the plan is permitted. Covered activities are broadly
categorized as water reuse (water treatment), groundwater recharge, wells and water
conveyance, solar energy development, routine operations and maintenance, and habitat
enhancement, management, and monitoring.

Impacts to the San Bernardino kangaroo rat would occur due to loss of habitat through ground
disturbance, as well as direct mortality of some individual kangaroo rats. The USAR HCP
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estimates that approximately 201 ha. (496 ac.) of kangaroo rat habitat would be permanently
impacted during implementation, as well as temporary impacts on an additional 22.3 ha (55
ac.). The USAR HCP Preserve System would include habitat areas of various quality for the
kangaroo rat totaling 361.8 (894 ac.). Similar to the Wash Plan HCP, the Department has
reviewed the incidental take application and will continue to work with the permittee partners
to refine the impact assessment and ensure full mitigation for the San Bernardino kangaroo rat
is achieved.

Covered activities and conservation actions related to the San Bernardino kangaroo rat would
affect the Lytle/Cajon Creek and Santa Ana River populations (the San Jacinto River population
lies entirely outside the HCP area).

During implementation of covered activities, a variety of measures intended to avoid and
minimize the potential for direct take of the kangaroo rat would be implemented. These include
habitat assessments prior to project implementation, surveys to determine presence of the
species, fencing of project areas to preclude entry of kangaroo rats into impact areas, salvage of
soils from permanent impact areas for use in restoration projects, and daytime work only to
minimize nighttime disturbance of kangaroo rat behaviors.

The goals of the HCP are to 1) conserve the covered species and their habitats and to contribute
to their recovery; 2) sustain ecological processes that maintain ecosystem function for the
covered species; 3) maintain and improve habitat connectivity in an HCP Preserve System and
adjacent protected habitat areas; and 4) manage the Preserve System lands to maintain or
improve conditions for the covered species. Specific objectives and actions outlined in the plan
that would benefit the San Bernardino kangaroo rat include:

e Conserving and managing 362 ha (894 ac.) of modeled habitat within the Preserve
System.

e Restoration of 89 ha (220 ac.) in two groundwater recharge basins within the Preserve
System, managing nonnative grass to improve kangaroo rat habitat quality, identify
areas within the Preserve System where sediment replenishment would improve habitat
guality and to conduct such replenishment, conduct surveys for the kangaroo rat in the
Preserve System, and to restore suitable habitat in two new groundwater recharge
basins.

e Contribute to genetic health of the species by working with the wildlife agencies and
others to study and identify conservation actions that would enhance gene flow and
genetic diversity within the Preserve System.
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Other Approved Habitat Conservation Plans
The Service lists four other HCPs with coverage for the San Bernardino kangaroo rat on its
species profile webpage. These four HCPs are small in area of impact and relied primarily on

purchase of conservation bank credits to offset the loss of habitat for the species. A brief
description of each HCP follows.

Walton Homes Habitat Conservation Plan. The Walton Homes HCP was permitted to Walton
Homes LLC in 2007 with a term of five years. The proposed development was 17.2 ha (42.5 ac.)
of residential and light industrial development in the City of Redlands. To mitigate for the 1.3 ha
(3.1 ac.) of the project site that was occupied by San Bernardino kangaroo rat, 3.6 ha (9 ac.) of
conservation credits were purchased from the Cajon Creek Conservation Bank.

Regency Centers Habitat Conservation Plan. The Regency Centers Habitat Conservation Plan
was permitted to Regency Centers in 2008 with a term of three years. The proposed
development was 3.4 ha (8.4 ac.) of commercial development in the City of Highland. To
mitigate for the 1.8 ha (4.5 ac.) of the project site that was occupied by San Bernardino
kangaroo rat, 5.3 ha (13 ac.) of conservation credits were purchased from the Cajon Creek
Conservation Bank.

Lytle Creek Turnout Low-Effect Habitat Conservation Plan. The Lytle Creek Turnout Low-Effect
HCP (formerly the West Valley Water District HCP) was permitted in 2009 for a duration of two
years and was extended by one year. The total area covered was 0.9 ha (2.16 ac.) in the City of
Rialto. It was developed for utility infrastructure.

City of Highland Roadways Project Habitat Conservation Plan. The City of Highland Roadways
Project HCP was permitted in 2001 for a duration of five years. The total area covered was 4.1
ha (10.2 ac.).

SUMMARY OF LISTING FACTORS

CESA’s implementing regulations identify key factors relevant to the Department’s analyses and
the Commission’s decision on whether to list a species as threatened or endangered. A species
will be listed as endangered or threatened if the Commission determines that the species’
continued existence is in serious danger or is threatened by any one or any combination of the
following factors: (1) present or threatened modification or destruction of its habitat; (2)
overexploitation; (3) predation; (4) competition; (5) disease; or (6) other natural occurrences or
human-related activities (Cal. Code Regs., tit. 14, § 670.1, subd. (i)).

This section provides summaries of information from the foregoing sections of this status
review, arranged under each of the factors to be considered by the Commission in determining
whether listing is warranted.

64


https://ecos.fws.gov/ecp/species/2060
https://ecos.fws.gov/ecp/species/2060

Status Review of the San Bernardino Kangaroo Rat in California
California Department of Fish and Wildlife—November 17, 2021

Present or Threatened Modification or Destruction of Habitat

Loss of habitat is the primary threat to the continued existence of the San Bernardino kangaroo
rat and directly influences other major threats, including small population size and the loss of
genetic diversity. Between 92% and 95% of habitat within the species’ historical geographic
range has been permanently lost since development of the region significantly increased
beginning in the 1880s. Between about a third and half of the habitat remaining at the time of
ESA listing has since been lost. Current development projects and HCPs in review contemplate
additional losses of habitat within the USFWS’ critical habitat boundaries. Remaining habitat
occurs in three disjunct areas with no connectivity between them and sometimes limited
connectivity within them, and therefore isolated populations are confined to small areas of
suitable habitat.

Degradation or modification of habitat has occurred throughout the currently occupied range
of the species. Loss of natural fluvial processes, especially in the Santa Ana River due to the
Seven Oaks Dam but to some degree in all three population areas, due to channelization and
water recharge projects has reduced the natural balance between flood events that reset the
successional process in the kangaroo rat’s sage scrub habitat and recolonization of such areas
from refugium habitat in upland terraces. Other degradation of habitat has resulted from OHV
and other recreational uses, surface mining, artificial lighting, edge effects, and other factors.

Overexploitation

As a nongame mammal (defined in Fish and Game Code § 4150), the San Bernardino kangaroo
rat is not harvested or collected for commercial or personal use. Collection of the species has
occurred in California on a limited basis for bona fide scientific and educational purposes.
Scientific collection is regulated according to Fish and Game Code (§§ 1002 et seq.), which is
administered by the Department. Given the species’ precarious conservation status, scientific
collection is limited to live-trapping studies that generally require immediate release at the site
of capture after measurement and assessment of sex, reproductive status, and tissue sampling.

The Department does not consider overexploitation to be a significant threat to the continued
existence of the San Bernardino kangaroo rat in California.

Predation

The Department does not consider predation on its own to be a significant threat to the
continued existence of the San Bernardino kangaroo rat in California. However, it is possible
that predation, especially from nonnative species, may exacerbate threats from habitat loss and
degradation, small population size and lack of genetic diversity, and connectivity.
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Competition

The Department does not consider competition on its own to be a significant threat to the
continued existence of the San Bernardino kangaroo rat in California. However, it is possible
that competition, especially from nonnative species, may add to the threats of loss of habitat,
degradation of habitat, small population size, and lack of genetic diversity and connectivity to
further imperil the species.

Disease

The Department has no concrete information regarding the threat of disease to the San
Bernardino kangaroo rat; however, the lack of genetic diversity in the species may make it
susceptible to impacts from disease.

Other Natural Events or Human-Related Activities

Small Population Size

Although the current population size of the San Bernardino kangaroo rat is unknown, given the
low availability of habitat and the generally low population densities recently reported for the
species, the total population probably consists of a few thousand individuals. The small
population is subdivided into three completely disjunct populations and occupied sites within
the populations may be relatively isolated from each other and consist of dozens or hundreds
of individuals. Populations of this size are inherently vulnerable to threats including inbreeding
depression, demographic stochasticity, environmental stochasticity, and loss of genetic
diversity. These effects can result in decreased reproductive output, inability to adapt to
changing environmental conditions, concentration of maladaptive genetic traits, and other
deleterious effects. Small, isolated populations are also at greater risk of extinction due to
catastrophic events such as disease outbreak or extreme floods. Small population effects
almost certainly impact the San Bernardino kangaroo rat.

Genetics Factors

Our current understanding of the population genetics indicates the conservation status of the
species is imperiled by genetic factors associated with its small and isolated populations, lack of
genetic diversity, and inbreeding depression. Any of these factors would be of concern but
acting in concert they suggest the species may be on the brink of population collapse and is in
dire need of conservation and recovery actions to prevent irretrievable loss of genetic diversity
within the species, to reverse inevitable declines in numbers of individuals, and to prevent
further loss of occupancy within suitable habitat.
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Climate Change

Past and ongoing changes to the climate in the San Bernardino kangaroo rat’s geographic range
include rising temperatures and projected increases in total and extreme precipitation; these
may result in further negative impacts to habitat quality for the species. If the projected
changes occur, it is likely that nighttime behaviors could be compromised, with warmer
temperatures making energy and water balance more difficult for the small-bodied heteromyid.
More extreme precipitation events, combined with the existing highly channelized condition of
many of the streams in which the kangaroo rat occurs, may lead to excessive and repeated
scouring of some of these areas, preventing the re-establishment of early successional sage
scrub habitat. Although the degree to which these changes will threaten the San Bernardino
kangaroo rat in the foreseeable future is unknown, as an isolated subspecies confined by
mountain ranges to the north, east and south, and intensive human development to the west,
there is no opportunity for this species to shift its geographic range in the face of climate
change impacts.

PROTECTION AFFORDED BY LISTING

It is the policy of the State to conserve, protect, restore, and enhance any endangered or
threatened species and its habitat (Fish & G. Code, § 2052). The conservation, protection, and
enhancement of listed species and their habitat is of statewide concern (Fish & G. Code, §
2051(c)). If listed, unauthorized take of San Bernardino kangaroo rat would be prohibited under
state law. CESA defines “take” as hunt, pursue, catch, capture, or kill, or attempt to hunt,
pursue, catch, capture, or kill (Fish & G. Code, § 86). Any person violating the take prohibition
would be punishable under state law. The Fish and Game Code provides the Department with
related authority to authorize “take” of species listed as threatened or endangered under
certain circumstances (see, e.g., Fish & G. Code, §§ 2081, 2081.1, 2086, & 2835).

If San Bernardino kangaroo rat is listed under CESA, take resulting from activities authorized
through incidental take permits must be minimized and fully mitigated according to state
standards (Fish & G.Code,§ 2081, subd. (b)). These standards typically include protection of
land in perpetuity with an easement, development and implementation of a species-specific
adaptive management plan, and funding through an endowment to pay for long-term
monitoring and maintenance to ensure the mitigation land meets performance criteria.
Obtaining an incidental take permit is voluntary. The Department cannot force compliance;
however, any person violating the take prohibition may be criminally and civilly liable under
state law. Research that takes San Bernardino kangaroo rat, such as trapping to determine
population size or better understand the species or factors affecting its survival, would be
regulated by issuance of permits or memorandums of understanding under Fish and Game
Code Section 2081(a).
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Additional protection of San Bernardino kangaroo rat following listing would be expected to
occur through state and local agency environmental review under CEQA. CEQA requires
affected public agencies to analyze and disclose project-related environmental effects,
including potentially significant impacts on rare, threatened, and endangered species. In
common practice, potential impacts to listed species are examined more closely in CEQA
documents than potential impacts to unlisted species. Where significant impacts are identified
under CEQA, the Department would recommend that project-specific avoidance, minimization,
and mitigation measures to benefit the species be incorporated into proposed projects. State
listing, in this respect, and consultation with the Department during state and local agency
environmental review under CEQA, would therefore be expected to benefit the San Bernardino
kangaroo rat in terms of reducing impacts from individual projects to a greater degree than has
been occurring absent listing.

CESA listing may prompt increased interagency coordination specific to San Bernardino
kangaroo rat conservation and protection. Listing would also increase the likelihood that state
and federal land and resource management agencies will allocate additional funds toward
protection and recovery actions.

LISTING RECOMMENDATION

CESA directs the Department to prepare this report regarding the status of the San Bernardino
kangaroo rat in California based upon the best scientific information available (Fish & G. Code, §
2074.6). CESA also directs the Department based on its analysis to indicate in the status report
whether the petitioned action (i.e., listing as endangered) is warranted (Fish & G. Code, §
2074.6; Cal. Code Regs., tit. 14, § 670.1, subd. (f)).

Under CESA, an endangered species is defined as “a native species or subspecies...which is in
serious danger of becoming extinct throughout all, or a significant portion, of its range due to
one or more causes, including loss of habitat, change in habitat, overexploitation, predation,
competition, or disease” (Fish & G. Code, § 2062). A threatened species is defined as “a native
species or subspecies...that, although not presently threatened with extinction, is likely to
become an endangered species in the foreseeable future in the absence of the special
protection and management efforts required by [CESA]” (Fish and G. Code, § 2067).

The Department includes and makes its recommendation in its status report as submitted to
the Commission in an advisory capacity based on the best available science. In consideration of
the scientific information contained herein, the Department has determined that listing the San
Bernardino kangaroo rat under CESA as endangered is warranted.
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MANAGEMENT RECOMMENDATIONS

The Department has evaluated existing management recommendations and available literature

applicable to the management and conservation of the San Bernardino kangaroo rat to arrive at

the following recommendations. These recommendations, which represent the best available

scientific information, were largely derived from recommendations developed by the Service

for its draft Recovery Implementation Strategy for the San Bernardino kangaroo rat (USFWS

2019b), the SDZWA's research on San Bernardino kangaroo rat population genetic structure

(Shier et al. 2018), as well as additional recommendations formulated by the Department.

1)

2)

Develop and implement a conservation strategy and recovery plan for the San Bernardino
kangaroo rat. Such a plan would likely include many of the actions listed below.

Use outreach, education, and other methods to limit recreational threats and improve
public awareness and support. Off road activities and other recreational activities are
putting additional stress onto the San Bernardino kangaroo rat and its habitat. Limiting
impacts from recreational activities while also improving outreach and public awareness will
help improve human interactions and reduce impacts to San Bernardino kangaroo rat.

a) Locate areas that are vulnerable to or are currently being impacted by off-road activity
and take steps to deter future impacts, including fencing, patrolling, and other access
control measures.

b) Increase communication between San Bernardino County Flood Control District,
Caltrans, and other necessary parties to prevent future roadwork impacts into occupied
and critical habitats. Post maps of occupied and critical habitats in Caltrans and San
Bernardino County Flood Control District workstations.

Conserve and restore occupied habitat throughout the range of the species. Conserving
suitable habitat and restoring previously suitable habitat is required for recovery of the
species. This includes both in-stream habitat and refuge habitat in upland areas, plus
connections between these types of habitat. Much of the remaining suitable San
Bernardino kangaroo rat habitat is pressured or impacted by development or surface
mining. Therefore, it is important to focus efforts to conserve and/or restore remaining
suitable habitat that are adjacent to occupied areas. In the absence of natural processes
(flooding), the early successional habitat requirements for San Bernardino kangaroo rat can
transition into unsuitable habitat that requires manmade restoration to reset to the suitable
early successional habitat type.

a) Prioritize the protection and acquisition of recently flooded alluvial fan sage scrub
habitat (pioneer or intermediate phases) and functional habitat over mature habitat.
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4)

5)

b)

c)

d)

Map all potential suitable upland refugium habitat

Prioritize the protection and acquisition of suitable upland refugium habitat that
maintains connectivity to lowland habitat.

Protect suitable habitat to support the long-term viability of all three populations.
Identify and manage potential risks associated with global climate change.

i) Monitor habitat variables (temperature, drought periods, and fluvial processes) and
responses to changes in environmental conditions that may be attributed to global
climate change (fecundity, range shift, reduction/shift in available diet).

ii) Consider impacts from altered alluvial processes including sediment transport,
habitat creation, altered upland refugium habitat, erosion, and altered flood cycles
during reestablishment planning. Adaptively manage any threats that manifest as a
result of global climate change, such as decreased or altered water flows, changed
precipitation patterns, or increased temperatures.

Restore and protect other potentially suitable habitat including upland refugium habitat
throughout the range of the species.

a)
b)

c)

d)

f)

Create a standardized approach to habitat mitigation efforts.
Restoration of mature habitat needs to be tested and monitored for success.

Determine if habitat management/manipulation techniques can reliably and
demonstrability improve San Bernardino kangaroo rat habitat at prior mining sites.

Identify and create practical methods to mimic the natural sediment flushing associated
with the fluvial processes in alluvial fan sage scrub.

Restore hydrological processes in current or potential San Bernardino kangaroo rat
habitat to a more natural condition.

Evaluate whether reduction of annual grasses using herbicides, mowing, grazing, or
other methods is an effective management tool for promoting occupancy or population
trends.

Use management tools to improve connectivity and maintain/restore small populations.
Due to the highly fragmented and pressured habitat San Bernardino kangaroo rat lives in,
the remaining populations require a variety of management techniques to increase

connectivity and/or restore and maintain existing populations to increase resiliency and
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retain representation. This may also include a conservation agreement to prioritize
management efforts in each of the three populations.

a) Select target sites for actions that enhance or expand San Bernardino kangaroo rat
habitat.

b) Increase connectivity within populations, including between upland terrace habitat and
low floodplain or channel habitat.

c) Use conservation translocation as a tool to augment populations and increase genetic
diversity to ameliorate potential inbreeding impacts.

Use reestablishment and augmentation as tools to increase abundance and expand the
distribution of the San Bernardino kangaroo rat. Small, isolated populations inhabiting
fragmented and stochastic prone (flooding) habitat are not sustainable. If necessary,
conservation translocation or captive rearing could be used for augmentation and/or
reintroduction, allowing managers to raise the viability of San Bernardino kangaroo rat.

a) Determine metrics for evaluating effectiveness of translocations.

b) Develop a conservation translocation protocol for wild-reared individuals. Protocols will
include site preparation, standardized husbandry/holding instructions, standardized
post-release monitoring and reporting procedures and requirements, and adaptive
management framework.

c) Implement a conservation translocation program to identify possible translocation sites
that incorporate management of the species’ population genetics.

d) Conduct post release success assessment by monitoring translocated individuals for at
least three years to help determine the conditions needed for success and whether use
of translocation is an appropriate recovery tool for the species.

e) Reestablish the San Bernardino kangaroo rat in suitable habitat at appropriate areas.
Evaluate areas connected or near to occupied areas first. Then look at other suitable
habitat, including Cable Creek, Bautista Creek, and Etiwanda Fan.

f) Undertake habitat manipulations near or adjacent to occupied habitat to expand
available habitat and increase population numbers.

g) Undertake habitat manipulations at sites targeted as host sites for reintroduction
efforts.
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h) Based on genetic data of San Bernardino kangaroo rat in each population, develop a
genetic management plan to help conserve the genetic diversity of San Bernardino
kangaroo rat in each population when conducting reestablishment or augmentation
(manage the captive animals to match the genetic diversity of the wild).

i) Develop and implement a captive breeding program for the San Bernardino kangaroo
rat for release to augment or reestablish populations where necessary throughout the
range.

j) Reestablish or augment populations using captive-bred or translocated individuals.
Captive-bred or translocated individuals should be used to:

i) Investigate gaps in San Bernardino kangaroo rat’s life history that will be applicable
to refine recovery methods and objectives.

ii) Augment existing populations to prevent extinction and increase abundance or
genetic diversity.

iii) Reestablish historically occupied areas to create connectivity between populations
and reestablish metapopulation dynamics.

7) Conduct research to inform management actions where appropriate throughout the
range of the species. There are numerous gaps in our understanding of San Bernardino
kangaroo rat biology and ecology. Additional information will help inform management
decisions throughout the range of the species. Research is needed to determine population
sizes, densities, and trends throughout the species’ range, further explore the species’
population genetics and its effects on small population size and fragmentation, determine
impacts from climate change, create optimal upland refugium habitat conditions, and
identify how to best minimize impacts caused by recreation.

a) Estimate baseline overall population sizes, trends, and densities by completing annual
standardized surveys.

b) Research dispersal range and permeability to barriers including common barriers
between upland terraces and channels.

c) Assess factors affecting use of habitat corridors and connections between sites; use
such information to help improve movement of San Bernardino kangaroo rats between
occupied sites.
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9)

d)

f)

g)

h)

j)
k)

Monitor outbreeding depression of recently translocated individuals from Santa Ana
River to Lytle and Cajon Creeks by determining successful breeding and reproductive
fitness of subsequent generations.

Use data from monitoring and research to develop a Population Viability Analysis (PVA)
for each population. A PVA would help inform the implementation of other recovery
actions and the assessment of recovery criteria. Include PVA with augmentation and
without augmentation or removal of animals for translocation.

Undertake surveys to determine if unknown populations exist within suitable habitat.

Assess the degree of impact to San Bernardino kangaroo rats of anthropogenic noise
and artificial light at night.

Research the impacts of predators, including nonnative predators, on San Bernardino
kangaroo rat populations.

Determine if competition is occurring when food resources are scarce or after relocation
to occupied habitat.

Conduct population surveys within the Cajon Creek Conservation Bank.

Conduct more genetic sampling to capture additional genetic information and better
estimate effective population size at each of the three populations, especially in
previously unsampled sites and sites with apparent high population density.

Identify habitat conditions (vegetation and soil data) within conservation areas and
within Critical Habitat.

Create and implement a protocol for range wide surveys and monitoring.

a)

b)

The protocol should allow for comparison of the relative status of the species within and
between populations and would help in the development of a PVA.

Create a range wide comprehensive management plan that would unify all San
Bernardino kangaroo rat management techniques, including translocation techniques.

Additional sampling and study of fur loss of San Bernardino kangaroo rat at BLM site in

the Santa Ana River wash, or other sites where fur loss is observed, should occur to

determine its cause and possible management actions.
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ECONOMIC CONSIDERATIONS

The Department is charged in an advisory capacity in the present context to provide a written
report and a related recommendation to the Commission based on the best scientific
information available regarding the status of San Bernardino kangaroo rat in California. The
Department is not required to prepare an analysis of economic impacts (See Fish & G. Code, §
2074.6; Cal. Code Regs., tit. 14, § 670.1, subd. (f)).
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APPENDIX A - List of Acronyms, Initialisms, and Abbreviations

Acronym Meaning

ACEC Area of Critical Environmental Concern

ACOE Army Corp of Engineers

AR Allellic richness

BO Biological Opinion

CDFW California Department of Fish and Wildlife

CESA California Endangered Species Act

CEQA California Environmental Quality Act

cfs Cubic feet per second

Commission Fish and Game Commission

CWA Clean Water Act

Department Department of Fish and Wildife

ESA Federal Endangered Species Act

FERC Federal Energy Regulatory Commission

FIS Individual inbreeding coefficient

HCP Habitat Conservation Plans

HE Expected heterozygosity

HO Observed heterozygosity

ICF An international consulting firm founded as the Inner City
Fund in 1969

MSHMP Multispecies Habitat Management Plan (for the Seven Oaks
Dam)

mtDNA mitochondrial DNA

MVP Minimum viable population

NCCP Natural Communities Conservation Plan

NEPA National Environmental Policy Act

OHV Off-Highway Vehicle

pairwise FST Genetic differentiation between populations

PAR Private allelic richness

PVA Population Viability Analysis

RAFSS Riversidean Alluvial Fan Sage Scrub

RCP 4.5 A moderate emission scenario used in climate change
projections

RCP 8.5 A high emission scenario used in climate change projections

RMP South Coast Resource Management Plan

RSS Riversidean Sage Scrub

SBKR San Bernardino kangaroo rat

SCE Southern California Edison

SDZWA San Diego Zoo Wildlife Alliance

Service U.S. Fish and Wildlife Service
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Acronym Meaning

SMARA Surface Mining and Reclamation Act

SOD Seven Oaks Dam

SSC Species of Special Concern

SWRCB State Water Resources Control Board

USAR HCP The Upper Santa Ana River Habitat Conservation Plan

USFWS U.S. Fish and Wildlife Service

Wash Plan HCP Upper Santa Ana River Wash Habitat Conservation Plan

WCM Water Control Manual (for the Seven Oaks Dam)

WRCRCA Western Riverside County Regional Conservation Authority

WRC MSHCP Western Riverside County Multiple Species Habitat
Conservation Plan

WSPA Woolly Star Preserve Area
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APPENDIX B — Public Notification
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@Wildlife

From:
Sent:
To:
Subject:

www.fgc.ca.gov

California Fish and Game Commission <fgc@fgc.ca.gov>
Wednesday, August 28, 2019 9:04 AM

Notification of CDFW Status Review for San Bernardino Kangaroo Rat

Bl ELELET EE EEETIER

California
Fish and Game Commission

The following message is being sent on behalf of the California
Department of Fish and Wildlife (CDFW).

Dear fish and wildlife stakeholder,

The California Department of Fish and Wildlife (CDFW) has initiated a
status review for the San Bernardino kangaroo rat (Dipodomys
merriami parvus) pursuant to Fish and Game Code Section

2074.6. CDFW is providing this notice pursuant to Fish and Game
Code Section 2074 .4 to solicit data and comments on the petitioned
action from interested and affected parties.

For more information on the method and deadline for submittal of data
and comments, please see the CDFW notice letter that can be

accessed

at http://nrm.dfg.ca.gov/FileHandler.ashx?DocumentlD=174231&inline.

Know someone else who would be Not yet signed up to receive our
interested in our organization? informative emails?

SHARE THIS EMAIL




California Fish and Game Commission,
Mailing address: P.0O. Box 944209, Sacramento, CA 94244-2090,
Physical address: 1416 Ninth Street, Suite 1320, Sacramento, CA 95814

SafeUnsubscribe™ scott.osborn@wildlife.ca.gov

Forward this email | Update Profile | About our service provider
Sent by fgc@fgc.ca.gov in collaboration with

Try email marketing for free today!
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CALIFORNIA State of California - Natural Resources Agency GAVIN NEWSOM, Governor
DEPARTMENT OF FISH AND WILDLIFE CHARLTON H. BONHAM, Director
Inland Deserts Region

3602 Inland Empire Blvd., Suite C-220

Ontario, CA 91764

www.wildlife.ca.gov

July 30, 2019

RE: TAKE OF SAN BERNARDINO KANGAROO RAT DURING CESA CANDIDACY
PERIOD

Dear Project Manager,

You are receiving this letter as a courtesy because California Department of Fish and Wildlife
(CDFW) records indicate you have been issued a lake or streambed alteration agreement that
includes protective measures for San Bernardino Kangaroo Rat (Dipodomys merriami parvus))
or CDFW has coordinated with you on a project expected to impact San Bernardino Kangaroo
Rat.

As you may be aware, the Endangered Habitats League submitted a petition (Petition) to the
Fish and Game Commission (Commission) to list the San Bernardino Kangaroo Rat as
endangered pursuant to the California Endangered Species Act (CESA), Fish and Game Code
Section 2050 et seq. CDFW completed its petition evaluation and determined there is sufficient
scientific information to indicate that the petitioned action may be warranted. CDFW
recommended the Commission accept the Petition for further consideration under CESA.

On June 12, 2019, the Commission received CDFW's evaluation report. At its August 7, 2019,
meeting, the Commission may take action on whether to accept the petition for consideration
and designate the San Bernardino Kangaroo Rat as a candidate species pursuant to Fish and
Game Code Section 2074.2. If the Commission accepts the Petition for consideration and San
Bernardino Kangaroo Rat is designated as a candidate species, CDFW will initiate a one-year
status review of the species. CDFW will prepare a status review report for San Bernardino
Kangaroo Rat to inform the Commission’s decision on whether listing is warranted.

During the candidacy period, no person shall import into California, export out of California, or
take, possess, purchase, or sell within California, San Bernardino Kangaroo Rat and any part of
product thereof, or attempt any of those acts, except as authorized pursuant to CESA. Under
Fish and Game Code Section 86, “take” means to hunt, pursue, catch, capture, or kill, or to
attempt to hunt, pursue, catch, capture, or kill.

This letter is to notify you that, should the Commission approve candidacy, then upon
publication of the Commission’s acceptance of the petition for consideration and
designation of the San Bernardino Kangaroo Rat as a candidate species, take of San

Bernardino Kangaroo Rat will be prohibited unless you have authorization pursuant to
CESA.

CDFW recognizes there may be circumstances where take of the species during candidacy may
be unavoidable for already permitted projects. CESA provides a mechanism to do this in
appropriate circumstances. Pursuant to Section 2081, subdivision (b), of the Fish and Game
Code, CDFW may issue an incidental take permit (ITP) authorizing the take of a candidate

Conserving California’s Wildlife Since 1870
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species when it is incidental to an otherwise lawful activity, the impacts of the take are
minimized and fully mitigated, the applicant ensures there is adequate funding to implement any
required measures, and take is not likely to jeopardize the continued existence of the species.

Should you desire to apply for an incidental take permit pursuant to Fish and Game Code
Section 2081, subdivision (b), to take San Bernardino Kangaroo Rat during its candidacy
period, please submit an application to CDFW describing the activities for which you
seek coverage. To avoid disruption in work schedules, an application for a Section 2081(b)
incidental take permit authorizing the take of San Bernardino Kangaroo Rat may be filed prior to
the Commission’s decision whether to accept the petition for consideration. CDFW will review all
complete incidental take permit applications, however CDFW has discretion in incidental take
permitting and submittal of a complete application does not guarantee that the application will
be accepted and a permit issued. Additional information on incidental take permits and the ITP
application process is available on CDFW'’s website:
https://www.wildlife.ca.gov/Conservation/CESA/Incidental-Take-Permits.

Incidental take permits must comply with the requirements of California Code of Regulations,
Title 14, sections 783.0 — 783.8. An incidental take permit issued pursuant to Section 2081,
subdivision (b), will provide take coverage only to those individuals and entities expressly listed
in the permit and will not generally apply to partners, collaborators, contractors, and affiliates. In
addition, take coverage pursuant to Section 2081, subdivision (b), does not typically extend to
‘movement out of harm’s way.” Biological monitors who are only complying with the
minimization and mitigation terms of an incidental take permit or other similar CDFW-issued
authorization to take San Bernardino Kangaroo Rats must receive authorization to handle San
Bernardino Kangaroo Rats for the purpose of relocating them.

CDFW appreciates your cooperation with this process. If you have any questions or need any
additional information related to incidental take permits, please contact Ms. Kim Romich at
kimberly.romich@uwildlife.ca.gov and (909) 980-3818 for projects in San Bernardino County or
Ms. Joanna Gibson at joanna.gibson@wildlife.ca.gov and (909) 987-7449 for projects in
Riverside County. If you would like more information from CDFW about the San Bernardino
kangaroo rat CESA listing process or status review, or to be placed on a list to receive future
updates about the listing process from CDFW, please contact Scott Osborn at 916-324-3564 or
Scott. Osborn@wildlife.ca.gov. If you would like to be placed on a list to receive information
about the San Bernardino kangaroo rat listing process from the Fish and Game Commission,
please call 916-653-4899 or email fgc@fgc.ca.gov.

Sincerely,

St pohom

Scott Wilson
Environmental Program Manager
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APPENDIX (Public and Tribal Comments

Note: The attached comments were received during the pusdilicitation for information
period plus one week. The reports and papers provided are not included due to their size but
are available upon request.
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825 East Third Street, San Bernardino, CA 92415-0835 | Phone: 909.387.8109 Fax: 909.387.7876

Department of Public Works

SAN BERNARDINO e Flood Control Kevin Blakeslee, P.E.

COUN l I * Operations Director
e Solid Waste Management

e Surveyor
e Transportation

September 26, 2019

California Department of Fish and Wildlife
Attn: Scott Osborn

1812 9™ Street

Sacramento, CA 92203

RE: THE COUNTY OF SAN BERNARDINO’S COMMENTS ON SAN BERNARDINO
KANGAROO RAT (SBKR) IN RESPONSE TO CALIFORNIA DEPARTMENT OF FISH
AND WILDLIFE’S NOTIFICATION FOR REVIEW OF SPECIES STATUS

Dear Mr. Osborn:

We received your letter dated August 28, 2019, requesting comments/information related to SBKR
species’ ecology, genetics, life history, distribution, abundance, habitat, the degree and immediacy
of threats to reproduction or survival, adequacy of existing management, and recommendations for
management of the species.” The County of San Bernardino (County) has the following comments:

1. SBKRis currently being managed by the U.S. Department of Fish and Wildlife (USFWS). With
the proposed State listing, the County is concerned that mitigation requirements between
CDFW and USFWS will be inconsistent and stacked, so that an undue burden is placed on
County taxpayers for improving or maintaining infrastructure vital to flood and fire protection
of residents, with little or no benefit to the species. Mr. Dan Silver of the Endangered Habitats
League stated at the Commission meeting and in the Petition that the Federal listing has
“failed as a reguiatory mechanism”. The Counly disagrees. Both County and USFWS staff
have collaborated over the years on a variety of projects to successfully mitigate for SBKR
impacts through the implementation of onsite avoidance and minimization measures designed
to reduce impacts, and through providing compensatory mitigation.

2. The Petitioner has not provided sufficient scientific information to justify its findings. There is
no comprehensive population trend data for the species so the Petitioner is relying on habitat
analysis, discrete SBKR survey data, summarized 2018 USFWS data, unpublished data that
has not undergone peer review, contains 10 to 20-year-old reports, and unsubstantiated
assumptions. None of the original technical reports containing the data is attached to the
Petition forcing the County to rely upon summaries that cannot be substantiated. Further, the
Petitioner discusses unique genetic structures of isolated SBKR populations without providing
any supporting documentation as an attachment to the Petition.
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3. The Petitioner erroneously cites flood control operations several times as a cause for poor
SBKR persistence without sufficient evidence to support such findings. As an example, on
page 3 of the Petition, it states “probability of (SBRK) persistence is poor in the upper reaches
of City Creek and in Mill Creek as a result of flood control operations”. It should be noted that
the San Bernardino County Flood Control District (District) maintains very little of Mill Creek,
about 8% of the streambed, and maintenance is dependent on rainfall and need; therefore,
the implication that maintenance is having an adverse impact to SBKR in Mill Creek is not
substantiated. This District minimal maintenance pattern observed at Mill Creek is repeated
among multiple District facilities including, but not limited to, Plunge Creek and City Creek.
Additionaily, on page 37 the Petition states that “Outside of Lytle Creek-Cajon Wash, all SBKR
habitat is downstream of flood control structures that have eliminated historical flooding
regimes.” This is untrue, Mill Creek, Plunge Creek, and City Creek also have no upstream
flood control structures and facilitate scour downstream to SBKR occupied habitats.

4. On page 27 the Petition notes several times that Climate Change is likely to exacerbate the
adverse effects to SBKR, and climate models are cited showing evidence of an increase in
annual rainfall. In the discussion of future management of SBKR, the Petition identifies
restoration of hydrologic processes including modifying streambed elevations with sediment
or constructing channels to create overflow banks within Mill Creek and larger tributaries. This
iluminates the larger concern of competing public interests; that of species protection and
fire/flood protection. Climate change could potentially result in the need for more flood
protection than is currently provided. Additionally, the County is concerned that modifying
streambed elevations with sediment or constructing channels to create overflow banks within
Mill Creek and larger tributaries, as suggested, would conflict with the U.S. Army Corps of
Engineers and Regional Water Quality Control Board standards and guidelines.

5. The Petition in places requires clarification. On page 7 of the Petition there is no specific map
describing the boundaries of the units in Tables 1 and 2. Table 1 is not clear to the reader and
lacks defined limits to species occupation. For example, the City Creek unit is described as
being extirpated as of 2018, however City Creek is occupied by SBKR within many reaches.

6. The County of San Bernardino is concerned that CDFW may not have met its statutory
requirements pursuant to Fish and Game Code §2073.3 (b) and §2078 for the candidate listing
of the species. On July 31, 2019, the County of San Bernardino submitted a letter to President
Sklar requesting that the public comment period be re-opened due to lack of sufficient notice
of the petition. According to §2073.3, once the notice is published in the California Regulatory
Notice Register, the commission shall “notify interested persons pursuant to Section 2078 by
mail, of the notices prepared pursuant to subdivision (a), the department shall notify the
petitioner regarding its content”. The County did not receive notification until a few weeks
prior to the August 7-8, 2019 Commission hearing to determine if listing may be warranted.
Further, receipt of the County’s letter was neither acknowledged as part of the August 2019
Agenda or included in the Meeting Binder for the CA Fish and Game Commission. No
response to the County’s letter was provided by the Commission or staff.
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Thank you for the opportunity to comment on the status review currently being conducted by CDFW
for SBKR. If you have any questions regarding this letter, please contact Michael Perry, at (909) 387-
1864.

Sincerely,

Al £ Ab MY

DAVID R. DOUBLET, P.E.
Deputy Director — Flood Control

DRD:MP:sr



1995 MARKET STREET
RIVERSIDE, CA 92501
951.955.1200

FAX 951.788.9965
www.rcflood.org

JASON E. UHLEY

General Manager-Chief Engineer

RIVERSIDE COUNTY FLOOD CONTROL
AND WATER CONSERVATION DISTRICT

September 26, 2019

EMAILED TO: wildlifemgt@wildlife.ca.gov

California Department of Fish and Wildlife
1812 9" Street
Sacramento, CA 95811

Attention: Scott Osborn

Ladies and Gentlemen: Re: Comments on Status Review for
San Bernardino Kangaroo Rat

This letter is written in response to the California Department of Fish and Wildlife (Department) status
review of the San Bernardino Kangaroo Rat (Dipodomys merriaami parvus). The status review was
initiated following the Fish and Game Commission's decision to accept for consideration the petition to list
the San Bernardino Kangaroo Rat (SBKR) under the California Endangered Species Act (CESA) at its
August 7, 2019 meeting.

The following are the Riverside County Flood Control and Water Conservation District's (District)
comments and concerns regarding status of the species and petition to list the species under CESA:

The Federal Endangered Species Act protects the SBKR and listing under CESA is unnecessary.
The U.S. Fish and Wildlife Service (Service) originally listed SBKR as an endangered species under the
Federal Endangered Species Act (FESA) in 1998. The Service provided additional protection for the SBKR
with the designation of critical habitat. The SBKR's status as an endangered species was considered during
the planning, development and approval of the Western Riverside County Multiple Species Habitat
Conservation Plan (WRC-MSHCP). Conservation lands have been established subsequent to the FESA
listing and final WRC-MSHCP approval that protect SBKR habitat. Thus, listing the species under CESA
is unnecessary and would lead to costly new regulatory requirements for State and local agencies, without
providing any more benefit to SBKR.

The SBKR is adequately conserved within the WRC-MSHCP and Should Not be Listed under CESA.
The District has existing and/or proposed drainage facilities whose construction, and/or operation and
maintenance would be negatively impacted if the species were listed under CESA due to the additional time
and resources needed to obtain CESA permits. The timely maintenance of existing drainage facilities and
construction of new facilities is critical to protecting the public from flood hazards. The SBKR suitable
habitat and conservation areas established in Riverside and San Bernardino Counties after the species was
federally listed should also be considered during the status review. Thus, listing the species under CESA
would provide little benefit, but would add costs and increase public risks by delaying flood control
operations and maintenance. Consequently, for the reasons explained herein, the District believes that the
species is currently protected and does not need to be listed under CESA.

The SBKR is listed as one of the species to be protected by the requirements of the WRC-MSHCP. As
described in Table 9-2 Species Conservation Summary, the WRC-MSHCP includes a number of species-
specific regional objectives to ensure long-term conservation of this species. The District is a WRC-
MSHCP Permittee subject to the applicable WRC-MSHCP provisions including the requirement to
contribute mitigation funding to help accomplish the regional conservation objectives. The District also
has a long history of working with the Department in regard to developing avoidance and minimization
measures for flood control activities. Compliance with the WRC-MSHCP by the District and other
Permittees ensures that the species will be conserved on a regional basis as intended when the Department
and Service authorized the final WRC-MSHCP.
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