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EXECUTIVE SUMMARY

The United Sates Fish and Wildlife Service (USFWS) and several cooperating agencies are
proposing to implement a plan to reduce predation by the common raven (Corvus corax) on the
federally threatened desert tortoise (Gopherus agassizii) in the California desert. During the past
few decades, the population of the common raven has increased substantially in the California
desert, primarily in response to human-provided subsidies of food, water, and nest sites. The
common raven is a known predator of the desert tortoise. There is documentation of numerous
carcasses of hatchling and juvenile desert tortoises under the nests of common ravens and a
reduction in the proportion of hatchling and juvenile desert tortoises in the population at several
locations in the California desert. The Desert Tortoise (Mojave population) Recovery Plan
identifies reducing predation on the desert tortoise as a recovery task.

The agencies have developed six alternatives:
1. Alternative A or Current Program;

2. Alternative B-Integrated Predator Management Emphasizing Cultural and Physical
Methods;

3. Alternative C—Integrated Predator Management and Removal of Ravens from Desert
Tortoise Management Areas;

4. Alternative D—Integrated Predator Management and Removal of Ravens from Desert
Tortoise Management Areas and Raven Concentration Areas;

5. Alternative E-Integrated Predator Management using only Nonlethal Cultural and
Physical Methods; and

6. Alternative F-Integrated Predator Management using a Phased Approach of Alternatives
B, C, and D.

These alternatives were developed to provide the full range of possible levels to reduce
predation, from no new programs beyond existing management, to new programs using nonlethal
methods, to new programs using nonlethal and lethal methods in various locations in the
California desert.

The Alternative A describes the current level of management—limited nonlethal management
actions being implemented at a few locations and no lethal control of common ravens. Alternative
B focuses on reducing human subsidies of food, water, and nest sites to the common raven in the
California desert. It provides immediate protection to hatchling and juvenile desert tortoises by
identifying and removing ravens that have preyed or attempted to prey on the desert tortoise.
Alternative C includes reduction of human subsidies to common ravens and removal of all ravens
in specific areas (e.g., Desert Wildlife Management Areas, critical habitat, and specially designated
management areas). No evidence of predation on the desert tortoise would be needed to remove
ravens. Alternative D would incorporate raven removal in the areas identified in Alternative C and
raven concentration areas, such as landfills. Alternative E would use nonlethal methods to reduce
human subsidies of food, water, nest sites, and roost sites for the common raven thereby eventually
reducing the size of the common raven population. Alternative F would implement Alternative B
followed by Alternatives C and D if each of the previous alternatives were unsuccessful. Removal
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methods for Alternatives B, C, D, and F include trapping, use of toxicants, and shooting.
Depending on the location of the lethal removal, the most appropriate and humane method would
be used.

In addition, several alternatives were identified, but eliminated because they are not feasible
or would not achieve the purpose of reducing predation by the common raven on the desert
tortoise.

The issues identified for analysis included impacts on: target species (common raven),
nontarget species (desert tortoise and other wildlife species), socioeconomics, recreation, and
human health and safety. The issues that were not analyzed were identified and included in a
discussion on why their analysis was not appropriate.

These issues were evaluated for each of the six alternatives. Impacts on the common raven
were analyzed so that a potential worst-case scenario is presented for the number of ravens that
may be removed annually. For the foreseeable future, the actual impact would probably be much
lower than what is estimated in this Environmental Assessment (EA). In addition, with a
substantial reduction in human-provided subsidies, the common raven population should start to
decline after a few years. The alternatives range from reducing the raven population in the
California desert by 2.4 percent (Alternative B) to 18.7 percent (Alternatives D and F).
Alternatives B, C, D, E, and F should benefit the desert tortoise and other species of wildlife
upon which the common raven preys, but the extent and immediacy of this benefit would vary
for these alternatives. With respect to the impacts on the issues, none of the alternatives
evaluated rise to the level of significance.

Regarding cumulative impacts, we are unaware of any past, current, or planned future actions
that would directly or indirectly impact the common raven with the exception of those proposed
in this environmental assessment and a past effort by the Bureau of Land Management (BLM).
Past actions to reduce predation by the common raven in the California desert are provided,
however, BLM terminated this effort around 1994. Currently there is no organized program
being implemented to reduce the number of common ravens in the California desert. Raven
removal is occurring in other locations in the state and in adjacent states, primarily associated
with loss of agriculture and livestock. Since many of the common ravens in the California desert
are resident birds, these removal efforts elsewhere should have little effect on the raven
population in the California desert. Future actions that may indirectly impact the common raven
would be continued human development throughout various locations in the California desert.
These actions would benefit the common raven and would likely contribute to increased
population numbers. However, these actions are detrimental to the desert tortoise and other
species of wildlife in the California desert.
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1.0 INTRODUCTION

The United States Fish and Wildlife Service’s (USFWS’s) major responsibilities are to
manage the Nation’s public resources, which include endangered and threatened species,
migratory birds, and anadramous fishes (fish that breed in freshwater but spend their adult life in
saltwater). Through the Endangered Species Act of 1973 (ESA), as amended, Congress directed
the USFWS as the lead federal agency that works with other federal, state and local agencies,
and private citizens to recover and conserve species listed under the ESA so they may be
removed from the list. The purpose of the ESA is to provide a means whereby, the ecosystems
upon which endangered and threatened species depend may be conserved. The USFWS’s goal is
to ensure that listed species, and the ecosystems upon which they depend, are properly managed
and conserved so the species no longer require protections of the ESA.

The USFWS is the lead agency that administers the Migratory Bird Treaty Act of 1918
(MBTA), as amended. The MBTA provides the USFWS with regulatory authority to protect
bird species that migrate to or from the United States. This law prohibits the “take” of these
species by any entity, unless permitted by the USFWS; USFWS can issue permits to take
migratory birds that are causing damage to resources.

In the California desert, the USFWS works with federal, state, and local agencies to plan and
implement activities that would contribute to the recovery and conservation of several listed
species including the federally threatened desert tortoise (Gopherus agassizii). The desert
tortoise occurs on federal, state, and privately-owned land in various locations in the California
desert; it continues to decline in numbers from various factors which include predation by the
common raven (Corvus corax).

The USFWS is also the lead agency and decision maker for this Environmental Assessment
(EA), and is responsible for its scope, content, and outcome. Successful implementation of the
recovery program for the desert tortoise in the California desert requires cooperation among
numerous federal, state, and local agencies and the public. Any program to reduce raven
predation on the desert tortoise requires the cooperation of the agencies with management
authority for those lands. As part of this partnership recovery effort, this EA has been prepared
with the cooperation of the U.S. Department of the Interior (DOI) USFWS, Bureau of Land
Management (BLM), and National Park Service (NPS); U.S. Department of Agriculture
(USDA), Animal and Plant Health Inspection Service, Wildlife Services (APHIS-WS);
Department of Defense (DOD), Department of the Army, Department of the Navy, the U.S.
Marine Corps, and Department of the Air Force. This EA identifies and analyzes the potential
environmental impacts related to the proposed action to reduce raven predation on hatchling and
juvenile desert tortoises, with the goal of increasing hatchling and juvenile desert tortoise
survivorship and recruitment into the adult population. Achieving this goal would bring us
closer to recovering the desert tortoise. Many of the activities described in the alternatives to
reduce human-provided subsidies of food, water, nest sites, and communal roost sites for the
common raven have been initiated on lands administered by these agencies in the California
desert. Other efforts to improve desert tortoise survival and recruitment are outside of the scope
of this analysis.



This EA considers 16 alternatives in addition to the Current Action Alternative. It also
describes alternatives that were considered but dismissed. The USFWS and its cooperating
agencies are considering various management actions to increase desert tortoise survivorship by
removing human-provided subsidies of food, water, and nest sites that attract and support
elevated population numbers of ravens in the California desert. We are also considering
removing individual ravens known to prey on desert tortoises, removing ravens from Desert
Tortoise Management Areas (DTMAS) (e.g., desert tortoise critical habitat, Desert Wildlife
Management Areas (DWMAs), research and other special management areas), and raven
concentration areas (e.g., landfills).

Reducing common raven predation on the desert tortoise is one component of a multifaceted
effort to aid in the recovery of this species. Other recovery tasks include acquiring, protecting,
and restoring habitat; reducing mortality from other human activities; disease management; head
starting; translocation; research; monitoring; and education and outreach (USFWS 1994, Tracy et
al. 2004). Inherent in all of these activities is human education and outreach. Reducing common
raven predation on the desert tortoise may require obtaining a permit to remove common ravens
under the Migratory Bird Treaty Act.

1.1 Background

For more than two decades, researchers have documented population declines throughout
much of the range of the desert tortoise in California, with some populations showing dramatic
declines (Berry 1990, Corn 1994, USFWS 1994, Tracy et al. 2004). Because of these drops, in
1989, the USFWS listed the Mojave population of the desert tortoise as endangered under
emergency provisions of the ESA. In 1990, the USFWS published a final rule listing the desert
tortoise as threatened, because of sharp population declines that were documented throughout its
range (55 Federal Register 12178-12191). The decline of the Mojave population of the desert
tortoise is attributed to direct and indirect human-caused mortality including destruction,
degradation, fragmentation of habitat, and loss of individual desert tortoises from human contact,
predation, and disease. The desert tortoise is also listed as threatened under the California ESA.

The USFWS published a Recovery Plan for the Mojave population of the desert tortoise in
1994. The Recovery Plan identified six recovery units and one or more Desert Wildlife
Management Areas (DWMAs) within each recovery unit. The DWMAs are the primary focus
areas to promote the recovery and long-term persistence of viable desert tortoise populations
(Figure 1-1). The Recovery Plan includes predation as one of the important factors in the decline
of the Mojave population of the desert tortoise that must be reduced. This includes predation of
adult and subadult desert tortoises by free-roaming and feral dogs and intense predation of
hatchling and juvenile desert tortoises by an escalating population of common ravens (Figure 1-2).

Since listed as threatened in 1990, desert tortoise populations in the west Mojave, northeast and
east Mojave, and north and east Colorado-desert areas have shown downward trends. These
population declines are of particular concern in the west Mojave Desert. The desert tortoise in the
west Mojave recovery unit has experienced substantial population decline which are due, to loss of
habitat and other threats (Tracy et al. 2004).



Figure 1-1. Hatchling desert tortoise at
Edwards Air Force Base. (Photo by
Mark Bratton)

" '-
[
» T

A Figure 1-2. Juvenile desert tortoise shell
with classic puncture marks from a
common raven’s beak.

Populations of the desert tortoise cannot increase and recover unless the number of young
desert tortoises that are recruited into the breeding population (e.g., allowed to survive, reach
adulthood, and reproduce) is greater than the number of adults that die (Congdon et al. 1993,
USFWS 1994). Several researchers and field biologists have reported occurrences of numerous
carcasses of hatchling and juvenile desert tortoises beneath raven nests and perch sites (Berry
1985, BLM 1990a, Campbell 1983, Farrell 1991). Campbell (1983) found 136 dead bodies or
carcasses of juvenile desert tortoises with evidence of raven predation at the base of fenceposts on
the perimeter of the Desert Tortoise Natural Area. Within a 4-year period, 250 juvenile desert
tortoise carcasses were located beneath one raven nest in the west Mojave Desert (Woodman and
Juarez 1988). Berry et al. (1986) reported that 29 and 44 percent, respectively, of the desert
tortoise deaths or mortality at two study plots during a 6-year period, were probably caused by
raven predation. At another location, 70 percent of the mortality to juvenile desert tortoises was
attributed to raven predation (Berry et al. 1986). Ravens have also been observed attacking and
eating juvenile desert tortoises (Berry 1985, Boarman 1993). Ravens eat hatchling and juvenile
desert tortoises by pulling off the head and limbs (40 percent) or pecking holes through the soft
carapace (upper half of the shell) (46 percent) or plastron (lower half of the shell) (13 percent;
n = 341) (Boarman and Heinrich 1999). Boarman and Hamilton (personal communication)
obtained 266 desert tortoise shells collected beneath common raven nests. These carcasses showed
patterns of shell damage that were consistent with raven predation. Ravens are able to catch, carry
while flying, and eat juvenile and hatchling desert tortoises because of their small size and weight,
the lack of ossification or hard bone material in their shells, and the corresponding high-activity
periods of both desert tortoises and nesting ravens in the spring. In the open desert in California,



89 percent of ravens observed foraging were eating wild animals in the spring versus 5 percent in
fall (McKernan 1992a, McKernan 1992b). This level of predation may prevent recruitment in
declining populations (Congdon et al. 1993) such as the desert tortoise.

Populations of the common raven have increased in the California desert in the last several
decades. Johnson et al. (1948) reported common ravens as not common in the east Mojave
Desert of San Bernardino County in the 1930s. They were not seen in the winter and spring.
They were observed in the summer at lower elevations and flying along a railroad track, and near
Kelso and Purdy, locations of human development. This information suggests that in the 1930s,
common ravens were migratory, not common, and did not overwinter or breed in the desert.

From 1969 to 2004 the numbers of common ravens in the west Mojave Desert increased
approximately 700 percent (Boarman and Kristan 2006). Population increases have also been noted
at other locations in the California desert. This many-fold increase above historic levels and a shift
from a migratory species to a resident species is due in a large part to recent human subsidies of food,
water, and nest sites (Knight et al. 1993, Boarman 1993, Boarman and Berry 1995). Table 1-1
presents the rate of increase in survey results for common ravens, golden eagles (Aquila chrysaetos),
greater roadrunners (Geococcyx californianus), and red-tailed hawks (Buteo jamaecensiis) in the
California desert. From 1966 to 2006, the number of common ravens observed during surveys
increased 1,685-fold while golden eagles, greater roadrunners, and red-tailed hawks increased 5-,
13-, and 57-fold, respectively. Raven population numbers have increased at a rate that is
disproportionately greater than other predatory birds in the California desert.

Table 1-1. Summary of Results from Christmas Bird Count Surveys in the California
Desert for Four Potential Avian Predators of the Desert Tortoise

Number of Observations
Greater Red-Tailed
Years Common Raven | Golden Eagle Roadrunner Hawk
1961-1965 1 0 5 1
1966-1970 3 3 4 6
1971-1975 174 4 7 21
1976-1980 619 15 24 68
1981-1985 749 39 56 180
1986-1990 1,018 31 52 179
1991-1995 2,591 19 64 210
1996-2000 3,930 25 37 329
2001-2006 5,056 15 65 344

At these elevated population levels, common raven predation on desert tortoise hatchlings
and juveniles has shifted the composition of the desert tortoise population to predominantly adult
desert tortoises by removing a substantial proportion of hatchling and juvenile desert tortoises in
some areas, and has adversely affected recruitment (Berry et al. 1986). Without recruitment of
hatchling and juvenile desert tortoises to the next generation of adult desert tortoises in the
population, the old adults will eventually die and the population will become extinct. For
example, at one location, the percentage of adults in the desert tortoise population increased from



54 to 82 percent from 1979 to 1988, while the percentage of juvenile desert tortoises in the
population declined from 27 to 12 percent.

The declines in juvenile desert tortoises were attributed to raven predation (Berry, Woodman,
and Knowles 1989). This trend in increased proportion of adults and decreased proportion of
juvenile desert tortoises also occurred at other sites (Berry et al. 1990). Ray et al. (1992)
developed a simple model of population growth for the desert tortoise. While it contained
several assumptions, it demonstrated that the population growth rate of a healthy desert tortoise
population could be changed to a declining rate by decreasing the survival rate of hatchling and
juvenile desert tortoises by about 25 percent. The decline in juvenile desert tortoises from 27 to
12 percent is a decrease in the survival rate of more than 50 percent. If this declining trend is not
reversed soon, these populations of the desert tortoise would eventually be exterminated.

Some of the California desert does not provide suitable habitat for common ravens to survive
and reproduce. For example, ravens need a high location to construct a nest (e.g., tree, utility
pole, abandoned vehicle, freeway sign, or cliff), and adequate food and water within their nesting
territory (Appendix A). Common ravens actively defend their nest territory during the breeding
season. In 2004 and 2005, Mclntyre (2006) conducted surveys of common raven nests in part of
the California desert. The purpose of the surveys was to determine locations of raven nests and
collect data on the number of nests with desert tortoise remains under them. In 2004 and 2005,
28 and 27 nests, respectively, were located with desert tortoise remains beneath them.

1.2 Purpose and Need

The purpose and need of this EA is to present and analyze a proposed action to reduce
common raven predation on hatchling and juvenile desert tortoises in the California desert by
modifying land management practices and selective removal (see Figure 1). The USFWS
believes that reducing this predation is needed to increase desert tortoise survivorship. This
position is based on the best information currently available (Boarman 2002, Congdon et al.
1993, USFWS 1994). Increased survivorship of juvenile and hatchling desert tortoises into the
reproductively active adult population is expected to contribute to the recovery of the species.

1.2.1 Level of Reduction Needed

Common raven pairs establish a home range in which they forage and nest. The entire home
range is not defended from other common ravens. However, within this home range, they
establish a breeding territory which they actively defend from other ravens, especially during the
breeding season (Boarman and Heinrich 1999). The common raven breeds in spring in the
California desert. A pair of common ravens constructs a nest and actively defends a territory
around this nest. During this breeding period, most of their hunting activity is confined to this
territory. Thus, this area is intensively hunted in the spring, which also corresponds to the time
when desert tortoise activity is greatest, and the need for food for breeding ravens and their
offspring is greatest. In a successfully defended breeding territory, only the common raven
breeding adults pose a risk of predation to the desert tortoise with the risk increasing closer to the
nest (Kristan and Boarman 2003). Common ravens are accomplished hunters, but not all
common ravens hunt and eat desert tortoises (Boarman and Hamilton in prep).



The feeding behavior of nonbreeding common ravens is different from that for breeding
adults. Large numbers or crowds of nonbreeding common ravens are attracted to concentrated
human-subsidized sources of food, water, and roost sites. In general, these nonbreeding ravens
are spatially restricted in the California desert, whereas, breeding common ravens are more
evenly distributed throughout the California desert area (Kristan and Boarman 2003). These
common raven crowds feed at concentrated food sources (e.g., landfills and illegal dumps)
(Chamblin and Boarman 2004) and are frequently reported in the California desert (Boarman and
Heinrich 1999). They have also been observed moving between concentrated food source sites.
Nonbreeding ravens are gregarious and use other nonbreeding raven as cues of food availability
(Kristan and Boarman 2003). Fledgling chicks move to human-subsidized resources that have
crowds of common ravens.

Kristan and Boarman (2003) investigated the spatial pattern of risk of common raven
predation on the desert tortoise in the Mojave Desert of California. They learned that the risk of
raven predation to hatchling and juvenile desert tortoises was high near places attracting large
numbers of nonbreeding ravens such as landfills. Where the common raven’s human-subsidized
habitat is intermixed with the desert tortoise’s habitat, the risk of predation by the common raven
on the desert tortoise increases and can exterminate the desert tortoise (Kristan and Boarman
2003). Many sources of human-subsidized habitat that support crowds of common ravens are
located within or adjacent to human development. Desert tortoise predation from these raven
crowds is termed “spillover” predation. For example, the predation by a crowd of common
ravens at a landfill spills over from the landfill to any nearby desert tortoise habitat, thus
increasing the risk of predation on the desert tortoise occupying this nearby habitat. In certain
locations, these crowds of common ravens may represent a threat to the hatchling and juvenile
desert tortoise populations at localized sites in the California desert, where these sites are
adjacent to desert tortoise habitat.

From the available information, the greatest risk of predation to hatchling and juvenile desert
tortoises from the common raven appears to be from breeding common ravens within their
territories and from spillover predation from crowds of nonbreeding common ravens. The
spillover predation risk appears to be localized and can likely be effectively managed by
reducing human subsidies of food, water, and roost sites. The predation risk from breeding
common ravens occurs throughout the California desert and does not appear to be substantially
limited by food availability.

To determine the number of common ravens that would need to be reduced to effectively
manage the predation risk from breeding common ravens, we used the data from Mclntyre
(2006) on the number of nests or raven pairs preying on desert tortoises from part of the
California desert. We also used the information on the reproductive needs and behavior of the
common raven (Appendix A). MclIntyre’s data showed that about 28 common raven nests in
2004, and again in 2005, had desert tortoise remains beneath these nests. We applied or
extrapolated McIntyre’s information to the range of the desert tortoise throughout the California
desert. The result was that approximately 100 nests or pairs of common ravens would have
desert tortoise remains under their nests in a given year. Therefore, if 100 pairs of common
ravens that prey annually on hatchling and juvenile desert tortoises were removed, this action
would eliminate most of the predation on juvenile and hatchling desert tortoises by breeding
common ravens in the California desert. Common raven predation on the desert tortoise is



primarily a learned behavior. Ravens can learn to hunt for and kill desert tortoises from other
ravens or, through trial and error, learn themselves. Because predation on the desert tortoise is a
learned behavior, not all common ravens prey on desert tortoises. If other common ravens
replace those removed, they may never learn to prey on the desert tortoise. If they do learn, there
would likely be a period of time when they do not prey on desert tortoises. This predation
reduction should provide immediate relief to the adult-dominated and senescent desert tortoise
populations in the California desert by increasing the number of hatchling and juvenile desert
tortoises in the populations and increasing the total number of desert tortoises in the populations.

1.2.2 Decisions to Be Made

The USFWS is the lead agency for the proposed action. The USFWS and the cooperating
agencies will address the following questions using an interdisciplinary analysis in this EA.

a. What is the method of selected common raven management that will most effectively
contribute to desert tortoise recovery in the California desert?

b. What are the environmental effects of implementing the various alternatives?
1.3 Issues and Concerns

The following listed issues were identified using federal laws, regulations, executive orders,
agency management policies, and our knowledge of limited or easily impacted resources. The
USFWS and the cooperating agencies determined, through interagency consultation, past
planning efforts, coordination with environmental groups, input from state agencies, and initial
public involvement, that the following issues should be considered in the decision making
process for this EA to help compare the impacts of the alternative management strategies.
Following is a brief discussion of why certain issues were selected for further analysis and why
others were dismissed from further consideration:

a. Impact on the Common Raven-The National Environmental Policy Act (NEPA) calls
for an examination of the impacts on all components of the human environment. The BLM,
NPS, and DOD policy is to protect the natural abundance and diversity of natural communities.
Since all alternatives would involve manipulation of wildlife resources, specifically the common
raven, and there are concerns for impacts to nontarget species, impacts on target species are
addressed as an impact topic in this document. What effect would the alternatives have on the
common raven? How would management strategies affect local or regional populations of the
common raven?

b. Impact on Nontarget Species-The ESA requires an examination of effects to all
federally listed threatened or endangered species. This section will address all federal and state
threatened and/or endangered species. The desert tortoise is a federal and California state-listed
species. Therefore, federal and state listed species are addressed as an impact topic in this
document.

Since the alternatives would involve manipulation of wildlife resources, and there are
concerns for impacts on nontarget species, the impacts on nontarget species will be addressed in
this document.



c. Socioeconomic Issues—What effect might the alternatives have on increasing or
decreasing the amount of money that would be spent in the area thereby, adding to or subtracting
from the economy in the California desert? What effect might the alternatives have on the
lifestyle of the residents and businesses in the California desert?

d. Recreation—-How might the alternatives affect recreation opportunities and experiences
in the California desert?

e. Human Health and Safety—During the scoping period, the public identified concerns for
human health and safety regarding some of the raven management actions that are considered in
this document. Therefore, human health and safety are addressed in this document. What effect
might the alternatives have on human health and safety if the public is at or near locations where
lethal methods would be used to remove common ravens?

1.4 Issues Not Discussed with Rationale

a. Impacts on Biodiversity and Ecosystems-If the USDA’s APHIS-WS uses lethal
methods to remove the common raven, their activities would be confined to removing specific
offending individuals or a species at specific locations. They would not remove common ravens
to significantly reduce or eradicate the population as a whole. The APHIS-WS operates
according to international, federal, and state laws and regulations, which were enacted to ensure
species diversity and viability. The APHIS-WS has determined that the impacts of their program
on biodiversity from predator management would not have a significant effect nationwide,
statewide, or in the analysis area (USDA 1997, revised). The number of ravens that may be
removed ranges from a very small to moderate percentage of the total population as analyzed in
Section 4.0 of this report.

b. Impact on Minority or Low-Income Persons or Populations (Environmental Justice
[EJ] and Executive Order 12898)—All of the activities implemented by the USFWS and federal
cooperating agencies are evaluated for their impacts on the human environment and compliance
with EO 12898 to ensure EJ. There are no minority or low income populations within the
proposed action area on federal land. On nonfederal land, the proposed action is expected to be
implemented throughout the California desert or substantial areas of the California desert. Since
the proposed management methods would not pose a disproportional risk to low income persons
or their environment and does not locate any facilities or contain any ground disturbing
activities, we do not anticipate that any of the alternatives would result in any adverse or
disproportionate environmental impacts to persons of any race, income, or culture.

c. Protection of Children from Environmental Health and Safety Risks (EO 13045)-
Because the USFWS has determined that identifying and assessing environmental health and
safety risks is a high priority, the USFWS has considered impacts that the alternatives analyzed
in this EA might have on children. Reducing predation by common ravens on the desert tortoise,
as proposed in this EA, would only involve legally available and approved management methods
in situations or under circumstances where it is highly unlikely that children would have the
potential for exposure. Some actions, such as properly containing and disposing of trash and
reducing water sources for disease-bearing mosquitoes, would improve human health and safety
for children and adults. Therefore, implementation of any of the alternatives is highly unlikely,
and not reasonably foreseeable, to pose an environmental health or safety risks to children.



d. Impact on Cultural Resources—The Mojave and Colorado deserts have been occupied
by humans for at least 11,000 years. The historical record shows that the region of the Mojave
Desert of interest to this project was inhabited and/or used by the Owens Valley Paiute, Timbisha
Shoshone, Chemehuevi, Serrano, Mojave, and Cahuilla.

During federal interagency consultations, agencies noted that some tribes may have concerns
about the lethal or nonlethal removal of common ravens. Ravens may be important to their
cultural and religious heritage.

We contacted tribal offices and cultural committees in the action area in 2004 and invited
their comments and concerns about this issue. The Bureau of Indian Affairs initiated outreach to
tribal offices and cultural committees in August 2005. One tribe indicated that they would like
to receive future documents associated with this project (Appendix B).

Removal of common ravens on tribal lands is not proposed and no ground disturbing
activities are planned in any of the alternatives in this EA. The actions that are proposed to
reduce human subsidies to the raven do not have the potential to affect objects, sites, or
properties that are listed on or eligible for listing on the National Register of Historic Places
(NRHP). Therefore, impacts to cultural resources are dismissed from further consideration.

e. Impact on Wilderness-The actions proposed in the alternatives could be implemented
within designated, proposed, or potential wilderness areas, but this is not proposed or expected to
occur. If any of the actions are implemented in wilderness areas, the land management agency
for that area would first prepare a Minimum Tool Analysis, as required by the Wilderness Act
of 1964. Wilderness should not contain human-subsidized sources of food, water, and nest/
roost sites for common ravens. Because federal action to reduce raven predation on the desert
tortoise is unlikely in wilderness areas and because any action proposed for implementation in a
wilderness area would require additional evaluation through the Minimum Tool Analysis,
wilderness impacts are dismissed from further consideration.

f. Impact on Noise-Hunting and shooting are allowed on BLM land and hunting is allowed on
the Mojave National Preserve. Discharge of firearms also occurs on military lands. The increase in
the level of use of firearms from shooting the common raven would result in a negligible increase in
the hunting and shooting that is already allowed in these areas. Noise suppressors in key areas are
included in the alternatives and could be used to minimize noise impacts.

g. Other Resources-The actions discussed in this EA involve minimal ground disturbance,
no new construction, minimal use of vehicles and equipment, and use of existing roads.
Therefore, the following resource values should not be affected by any of the alternatives
analyzed: air quality, soils, geology, minerals, water quality, water quantity, floodplains,
wetlands, aquatic resources, prime and unique farmlands, park lands, vegetation, ecologically
critical areas, traffic, visual quality, energy requirements and conservation, natural or depletable
resources, urban quality, unique ecosystems, geological resources (rocks and streambeds),
stream-flow characteristics, seismicity, and sacred sites and Indian Trust resources at our
proposed sites. There are no wild and scenic rivers in or adjacent to the project area. Each of
these topics was analyzed as it relates to the potential alternatives. Each was dismissed because
of lack of relevance and/or lack of impact from the proposed alternatives.
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2.0 AFFECTED ENVIRONMENT
2.1 Background-California Desert

The California desert includes the Mojave and Colorado deserts within California. It extends
north to the Nevada State Line and Highway 168 junction and continues south to the United States-
Mexican border. The California-Nevada and California-Arizona State Lines define its eastern
boundary. The following mountain ranges primarily define its western boundary: eastern and
southern Sierra Nevada, eastern end of the Tehachapi Mountains, San Bernardino and San Gabriel
Mountains, and Mount San Jacinto to the Peninsular Ranges. The California desert occupies more
than 30 million acres and covers portions of Imperial, Inyo, Kern, Los Angeles, Riverside, San
Bernardino, and San Diego counties.

2.2 Climate

Hot summer temperatures (average daily highs above 100 degrees Fahrenheit) and low
annual precipitation (approximately 5 inches or less) characterize the California desert.
Precipitation in the form of snow can occur during the winter at higher elevations. Probably
more important than the averages is the extreme variability in the weather. Daily temperature
variations of 40 degrees can occur. Precipitation extremes are also common; variations of 80
percent in annual precipitation can occur. Summer thunderstorms can drop more precipitation on
a site in one event than the mean precipitation for that location for the year. High winds can
occur; peak-wind velocities above 50 mph are not uncommon.

During the summer, the west side of the Mojave Desert is heavily influenced by the dry
southwest airflows resulting in typically very dry weather. The influence of southwest winds
diminishes toward the eastern Mojave Desert. This results in a more continental influence and its
resulting monsoonal weather patterns. Thus the western section of the California deserts
predominately have winter rains and the eastern sections, which receive winter rainfall, receive
more of their annual rainfall with the summer thunderstorms. Both east and west sections of the
California deserts can receive rain in both periods.

Extreme variability is another characteristic of the precipitation. Some locations such as the
town of Mojave have a mean precipitation of 6.06 inches and a standard deviation of 4.04 inches.
This means that the normal precipitation ranges from a low of 2.02 inches to 10.10 inches. This is
an 80 percent variation in precipitation.

2.3 Biological Environment

The California desert has a distinct flora and fauna that have adapted to the local conditions
and formed distinct natural communities, including species found nowhere else (e.g., endemics).
It also incorporates the ecotones or transitional communities from the Sierra Nevada, Tehachapi,
San Gabriel, and San Bernardino Mountains. The predominant aspect of the California desert is
a flat, sparsely vegetated region interspersed with mountain ranges and dry lakes. Elevational
changes range from more than 10,000 feet to below sea level. The Mojave Desert is a part of the
high desert, large portions of which lie at elevations between 2,500 and 4,000 feet. The low
desert or Colorado Desert occurs at elevations from below sea level to 2,500 feet. Wildflowers
cover the characteristic creosote bush and saltbush plant communities of these two deserts in
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years of above-normal winter rainfall, and up to 90 percent of the floral diversity is composed of
annual plants.

The BLM Desert Plan staff inventoried the California Desert Conservation Area (CDCA) for
its flora and fauna in the late 1970s (BLM 2005). They recorded 1,836 vascular plant species in
116 families and 635 species of vertebrate animals. This diversity reflects the varied topography,
soils, and landforms within the planning area. For example, the western Mojave Desert contains
thirty-two distinct plant communities. The most common communities are creosote bush and
saltbush scrubs, which occupy 75 percent of the natural lands. Mojave mixed woody scrub
accounts for 13 percent of the native vegetation. The remaining 29 plant communities are found in
isolated areas with unique conditions, such as freshwater or alkali wetlands, or occur along the
south and west edges of the desert-mountain transition.

Inventories of invertebrates, such as insects, mollusks, and fairy shrimp have been completed for
only a few groups, but show a high level of endemism and specialization to unique substrates, host
plants, and water sources. Thousands of additional invertebrate species are present (BLM 2005).

The region contains at least four endemic vertebrate animals and thirteen endemic plants. A
number of disjunct localities exist where plants and animals range into the planning area far from
their primary distribution. Many of the rare species are concentrated at special sites, where
unique substrates, water sources, or topography is present. Several areas have high biodiversity
because of location at the desert-mountain transition zone or ecotone.

A large number of introduced plant species and a small number of introduced animal species
(excluding insects) are found in the California desert. A few of these animal species have
substantial effects locally on the native environment, particularly feral burros and bullfrogs.
They provide a new level of pressure or threat to the native species. In addition, feral and free
roaming dogs are a problem in several areas because of added predation on native species. The
common raven is a natural predator of the desert tortoise. However, its population numbers have
increased markedly in the last few decades, which have increased the level of predation on the
desert tortoise (Boarman and Berry 1995, Boarman 2006).

The number of introduced invasive plant species is higher and in some respects more of a
threat to the natural ecosystem. Riparian invasive plants include tamarisk (Tamarix parviflora),
Russian olive (Elaeagnus angustifolia), and common reed (Phragmites australis), which crowd out
native willows and cottonwoods in riparian habitats. Weedy annuals such as storkbill, several
species of brome grass, split grass (Schismus barbatus), Sahara mustard (Brassica tournefortii
Gouan) and other annual plant species compete with native wildflowers, provide a nutritionally
deficient food plant for the desert tortoise (Oftedal et al. 2002), and have altered the fire regimen
in the desert. They provide fuel to support and sustain large fires in the desert, which is not
adapted to them (Brooks 1998).
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3.0 PROPOSED ACTION AND ALTERNATIVES
3.1 Proposed Action

The proposed action is to reduce raven populations by integrating federal, state, and local
management plans and developing a major public outreach and education program. The
management techniques include cultural and mechanical methods (e.g., reduce human subsidies of
food, water, nest sites, roosting sites for the common raven, and aggressive nest removal) with the
potential of limited raven removal in designated areas. The alternatives analyzed in Section 4.0
use various combinations of methods to implement the proposed action. We expect this level of
effort to include one USFWS administrator (part-time), a part-time identification field team, and
potentially a small part-time removal team per year for the life of the project.

The proposed action would occur at various locations within desert tortoise habitat in the
California desert and at areas with human development that are in and near desert tortoise
habitat (e.g., communities, waste disposal sites, and agricultural areas). Three of the alternatives
discussed include the removal of common ravens.

The Proposed Action also contains many safeguards to avoid and/or minimize the potential
impacts of this action. These measures include:

a. Measures to Avoid or Minimize Impacts on Target Species Populations

1) California Department of Fish and Game (CDFG) has been consulted on state
regulations and policies affecting the management of the common raven and the status of the
common raven population in the California desert. Implementation of effectiveness monitoring
will ensure that common ravens will be removed only when necessary to meet stated objectives.

2)  Wildlife specialists would be used to capture and release or dispatch the common raven.
3) The impacts of the program on the common raven would be monitored annually.

4) The impacts of the program on the common raven would be monitored by
considering the “cumulative take” which involves assessing the impacts of all known forms of
take against the common raven population estimates and trend indicators.

5) Common ravens that are trapped would not be relocated. They would be euthanized
using the most humane methods practicable and offered to museums or laboratories for research
purposes.

b. Measures to Avoid or Minimize Impacts on Nontarget Species Including Federal
and State Listed Threatened and Endangered Species

1) The CDFG has been consulted on state wildlife regulations and policies concerning
the state-listed desert tortoise and Mohave ground squirrel. The CDFG concurred with our
determination that take was unlikely to occur (see Section 3.1.a.1).

2) The CDFG has been consulted regarding potential risks to state listed threatened and
endangered species.

3) The USFWS would be consulted regarding potential risks to federally listed-
threatened and endangered species and species proposed for listing. All applicable measures
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identified through the consultation/conference process to protect listed and proposed species
would be implemented.

4) The impacts of the removal program on nontarget species would be monitored
annually.

5) Bait used for the common raven would be as selective as possible for this species,
while still maintaining effectiveness.

6) Personnel working to remove the common raven would be trained to identify federal
and state endangered and threatened species that may be present and avoid them.

7) Carrion and meat baits would not be used at baiting platforms.

8) Vehicle speeds on nonpaved roads in desert tortoise habitat would be limited to
25 miles per hour (mph) for personnel accessing sites to remove common ravens.

c. Measures to Avoid or Minimize Impacts on Recreation

1) Suppressed firearms would be used in situations where noise from gunshot would
have a negative impact on recreational use of the site.

2) Activities to remove common ravens would only be conducted after agreements,
work plans, or other comparable documents are developed with the landowner/managing agency.

3) Work plans would consider activities in closely adjacent settlements and communities
to minimize impacts on lifestyle or human communities on adjacent lands.

4) Activities to remove common ravens in areas known to receive extensive human use
or close to human communities or settlements would be conducted at times and with methods
which would minimize impacts on recreational activities.

d. Measures to Avoid or Minimize Impacts on Human Health and Safety

1) Activities to remove common ravens would only be conducted on private/public
lands with the permission of the landowner/managing agency. Agreements, work plans, or other
comparable documents would be prepared with the landowner/managing agency designating the
times and methods.

2) Activities to remove the common raven would only be conducted after agreements,
work plans, or other comparable documents are developed with the landowners, or adjacent
communities are informed of the removal activities prior to implementation. No lethal methods
would be used in areas with legal or policy restrictions that preclude the proposed activities.

3.2 Effectiveness Monitoring and Adaptive Management

A key component of integrated predator management is to monitor the effectiveness of the
management action in meeting the stated objective. This is called effectiveness monitoring. If
the action was effective, then it would continue. If it was not effective, then the action would be
modified or adapted. This implementation of adaptive management includes monitoring to
determine if the adaptive management is effective. Management actions might change or adapt,
depending on the results of the monitoring to determine the effectiveness of these actions.
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The existing Raven Management Interagency Task Group, established in late 2002, would
coordinate implementation of the Proposed Action, evaluate monitoring reports, assess progress
of the actions, and recommend changes in the program. This adaptive management/effectiveness
monitoring program would include elements to determine if there is a change in predation by the
common raven on the desert tortoise and a change in the raven population or distribution at a
regional level within the California desert.

To determine change in raven predation on the desert tortoise at a local or site specific level,
we propose to measure changes in the occurrence of desert tortoise remains found at raven nests,
after removing specific pairs of nesting ravens (Boarman and Kristan 2006). Using data from the
previous or current year on nest locations for common ravens, surveys would be conducted at
nest sites for evidence of predation on the desert tortoise. The Proposed Action would be
effective if the number or percent of nests surveyed, with evidence of predation and the number
of desert tortoise carcasses found during surveys, are lower than the baseline or first year’s data
collected. Another possible approach to measure changes in predation pressure on desert tortoise
populations at any location, would be to use an approach similar to Kristan and Boarman (2003),
where models of juvenile desert tortoises are placed in the California desert and monitored to
determine changes in the frequency of raven attacks (Boarman and Kristan 2006).

Common raven population trends would be monitored using road surveys both inside and
outside the Desert Tortoise Management Areas (DTMAs). Trend analysis would also include the
Christmas Bird Count (CBC) survey data and the Breeding Bird Survey (BBS) data. The road
surveys would provide information on whether ravens use the DTMAs at the same level as
unmanaged areas and could yield data for testing the effectiveness of specific actions or projects.
The CBC and BBS data sets would provide the overall long-term trend of the raven population in
the California desert.

The USFWS, in coordination with the cooperating agencies, would monitor the selected
action through periodic reviews of the monitoring data as compared to the goal in the final
NEPA document and decision. Data from the USFWS’s range-wide monitoring program for the
desert tortoise would be used to determine changes in the desert tortoise population regionally or
range wide. The APHIS-WS would assist in the production of an annual report discussing the
locations where work was conducted, the number of target and nontarget animals, if any, removed,
and recommendations for subsequent season’s work. The USFWS and cooperating agencies
would review the results of the effectiveness monitoring including any recommendations for
modifications, and use this information and information from APHIS-WS to determine if the
impacts of the program are within the parameters analyzed in the EA, and if a new evaluation
pursuant to the NEPA or Section 7 of the ESA is necessary.

3.3 Obijectives of the Proposed Action
3.3.1 Objective 1

Reduce human-provided subsidies of food and water; and nest and communal roost sites for
the common raven.
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Many of the following activities listed would be implemented by state and local agencies and
the public. Many would be implemented by the USFWS or any of the agencies previously listed.
Since implementation of any of these activities may or may not be a federal action, we are listing
all of the activities. From this set of activities, those that require analysis under NEPA are
analyzed in Section 4.0, Environmental Consequences.

To implement the first objective, the following activities are proposed:

a. Develop and implement an outreach program-The USFWS and the agencies would
develop and implement an outreach program. The outreach program would inform the public
about the status of the desert tortoise, build support among the public to help the desert tortoise
reverse its declining population numbers, and inform the public that they, as individuals, can
help reduce mortality of the desert tortoise by making simple changes in their home, work, or
recreational environment. The USFWS recognizes that the public plays a key role in reducing
many of the unintentional human-provided subsidies, which have contributed to the raven’s
population explosion in the California desert in the last few decades and hopes that the public
would implement the recommendations provided to them through the outreach program.

Before developing the outreach program, the USFWS and cooperating agencies would conduct
a study that would gather baseline data on public attitudes, perceptions, and values about the desert
tortoise and the raven, desert tortoise recovery efforts, and conservation of the California desert.
The survey results would be used to help design effective public outreach messages and strategies.
This outreach program would include developing and distributing written, audio, and video
materials directly to residents of the California desert, visitors to the California desert, school
children, decision makers, and stakeholders. A follow-up survey would be conducted to evaluate
the effectiveness of the outreach program a few years after its full implementation.

b. Reduce or eliminate human-subsidized food and water for the common raven-We
would coordinate with local waste management companies, and local, state, and federal agencies to
reduce raven access to organic wastes and standing water at locations such as landfills and transfer
stations. We would work with local, state, and federal agencies to clean up unauthorized dumps and
develop incentives for the public to report unauthorized dumping, trash containment, or watering.

Working with local, state, and federal agencies, we would encourage an enhanced level of
enforcement of existing regulations on trash management and water use. If needed, we would
work with local agencies to develop and implement additional regulations to reduce human-
provided subsidies of food and water to the common raven.

To better manage solid waste at its point of origin (e.g., businesses and homes), we would
work closely with federal agencies to contain solid waste on federal lands and at federal
facilities, and strongly encourage nonfederal agencies to do the same. Such efforts would
include: using raven-proof trash bins at public (e.g., roadside rest stops, campsites), business
(e.g., construction sites, restaurants and food manufacturers, gas stations, and grocery stores),
and residential (e.g., apartments and houses) facilities; and reduce availability of livestock feed,
carcasses, afterbirths, and insects at feedlots and dairy and poultry farms.

To better manage surface water use, we would implement the same approach with federal,
state, and local agencies as for solid waste to minimize the availability of surface water, which
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can be used by ravens. We would coordinate with agencies and appropriate businesses (e.g.,
water companies, well drilling companies) to promptly repair leaks in landscaping and irrigation
systems, reduce over-watering and standing water as products of their operation, and encourage
municipalities to reduce water features in their landscapes.

c. Reduce the availability of animal carcasses along roadways—-We would continue to
work with federal, state, and local road departments to install desert tortoise exclusion fencing
and culverts along highways in desert tortoise habitat. These features would direct desert
tortoises, and possibly other wildlife, to culverts to safely pass under roadways rather than
attempting to cross the roadway where they might be struck by vehicles. We would also work
with federal, state, and local highway departments to quickly remove animal carcasses from
roadways to reduce food subsidies for common ravens.

d. Remove common raven nests not occupied with eggs or nestling—On federal lands and
facilities, we would work with federal agencies to remove raven nests from human-created
structures within the DTMAs and along a 2-mile perimeter around the DTMAs. For those ravens
whose nests were removed during courtship but prior to egg-laying, we would attempt to trap,
tag, and transmitter the ravens to determine whether they attempted to renest, and if so, where.

e. Remove or modify manmade communal roosting sites for ravens—For abandoned or
nonfunctioning structures that are used as communal roost sites by common ravens, we would
encourage federal and nonfederal entities to remove these unnecessary structures. For human-
built structures that are not removed, we would encourage federal and nonfederal entities to
modify the existing structures to reduce or eliminate roosting by common ravens. In addition,
we would work with federal, state, and local agencies to minimize construction of new structures
that are used by ravens for communal roosting (e.g., communication towers, billboards, and
shade structures). As structures are designed and built, we would work with project proponents
to design structures to minimize or prevent ravens from using them as communal roost sites.

f. Remove or modify human-provided nest sites for ravens—We would encourage federal
and nonfederal entities to remove unnecessary structures inside and within 2 miles of any DTMA
that are used as nest sites by the common raven. For structures that cannot be removed, we
would encourage federal and nonfederal entities to modify existing structures to reduce or
eliminate the likelihood of these structures being used as nest sites by ravens. In addition, we
would work with federal, state, and local agencies to minimize construction of new structures
(e.g., electrical towers, billboards, communication towers, open warehouses, or shade towers).
As structures are designed and built, we would work with project proponents to design structures
to minimize or prevent ravens from using them as nest sites.

3.3.2 Objective 2
Remove ravens that prey on the desert tortoise. This objective includes:

a. ldentify ravens that have preyed on the desert tortoise-Evidence of predation would
be locating a minimum of one desert tortoise shell showing the classic peck marks of raven
predation within 1 mile of a nest (Boarman 2002b). Direct observation of a common raven
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preying or attempting to prey on a desert tortoise would also be evidence of predation. All raven
pairs documented as desert tortoise predators would be removed.

b. Remove predatory ravens—Common ravens would be removed using the most
appropriate humane and safe method. Removal methods could include shooting, using an
avicide (DRC-1339), or live trapping and euthanasia. The ravens would be preserved and
offered to researchers to collect data on diseases (e.g., West Nile Virus [WNV] and avian
influenza), genetics, or for museum collections. Young ravens and eggs found in nests of
removed adults would be euthanized after being removed from the nest.

Due to the legal authorities and recognized expertise of APHIS-WS in wildlife damage
management, the lead and cooperating agencies implementing lethal removal of ravens would
contract this work to WS to be performed by their trained professional staff. The USFWS
proposes to use the decision model described in Section 3.3.3 as the primary tool for the
selection of common ravens to be removed.

3.3.3 Use of a Decision Model for Implementing Removal of the Common Raven

The Wildlife Services Decision Model (Slate et al. 1992) is adopted from the APHIS-WS
decision-making process, which is a standardized procedure for evaluating and responding to
wildlife damage complaints. The Decision Model is a description of the thought process used by
wildlife management specialists, USFWS, and cooperating agencies to develop and implement
the most appropriate method to reduce predation by the common raven on the desert tortoise
through removal methods (Appendix C).

3.4 Description of Alternatives

This section describes 16 management alternatives. These alternatives were developed and
analyzed to provide the full range of reasonable alternatives that provide levels of raven
management, ranging from no programs beyond existing management, to a full-scale control
program throughout much of the California desert. The current program provides a basis for
comparing the management direction and environmental consequences of the other alternative
actions. Of thesel6 alternatives, 10 were dismissed for various technical reasons (see Section
3.5) and 6 alternatives were carried forward.

3.4.1 Alternative A

The Current Program Alternative (Alternative A) describes the current level of management.
This alternative would maintain the status quo and would not involve additional actions. This
can be thought of as the current “program” alternative. Development in the California desert
would continue with increased human subsidies for the common raven of food, water, nest sites,
and roost sites. Activities currently being implemented by various federal, state, and local
agencies to reduce the population of the common raven in the California desert are limited to a
few efforts at selected locations. These current efforts include: reducing trash availability at
landfills that have consulted with the USFWS, removing illegal dumps, fencing along highways
to reduce road-