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EXECUTIVE SUMMARY

ISSUE STATEMENT

Southern California’s national forests (Los Padres, Angeles, San Bernardino, and Cleveland) provide the backbone for
the conservation of the natural beauty and remarkable diversity of plants and animals in the South Coast Ecoregion,
including 3,000 plant and 500 animal species, many of which are endemic to southern California, occurring nowhere
else on Earth.

Yet this region’s natural wealth is relatively unsung. While perhaps not as world renowned as some of California’s other
crown jewels such as Yosemite National Park and Muir Woods National Monument, these forests are also national
treasures, boasting the richest diversity of plant and animal life of any region in the continental United States.

Southern California’s 4 national forests (“Forests”) are part of the California Floristic Province, an 8-million-acre region
that extends from southern Oregon to northern Baja, Mexico, and encompasses areas west of the interior deserts. The
Santa Clara Watershed and the rugged crest of the Santa Ynez and Santa Lucia Mountains lie to the north. The towering
peaks of the San Bernardino, San Jacinto, and Laguna Mountains form the boundary to the east. The region stretches as
far south as the Tijuana River watershed, straddling the U.S.-Mexico border, and a series of scattered offshore islands and
the Pacific Ocean form the distinct western boundary. The California Floristic Province is one of 25 global biodiversity
hotspots, or areas that harbor such incredible diversity of species that they have been identified by conservationists as
crucial to the survival of biodiversity on Earth. Indeed, while 25 hotspots cover less than 1.5% of the Earth’s land surface,
they account for roughly 60% or more of the remaining diversity of life on Earth (Mittermeier et al. 1998, 1999). The
South Coast Ecoregion is a biological hotspot for nearly every taxonomic group, including plants, invertebrates, birds,
mammals, and reptiles, in part due to the region’s mild Mediterranean climate.

California supports the second-greatest number of species listed under the Endangered Species Act in the United States,
following to Hawaii (USFWS 2001a). This concentration of endangered and threatened species is not surprising: the
Forests are facing a growing number of threats and are pressed on all sides by a rapidly growing population and ever-
expanding development. The Forests spill over into 9 counties: Ventura, Los Angeles, Orange, San Bernardino, Riverside,
Kern, San Luis Obispo, Monterey, and San Diego. Two of the counties, Riverside and San Bernardino, are home to 14
of the 20 fastest-growing cities in California. Approximately 20 million people live within the metropolitan Los Angeles
and San Diego areas, making this one of the most densely populated regions in North America. By 2020, the region’s
population is expected to expand to 35 million people.

These breathtaking mountain forests that are home to so many species are also accessible to millions of backpackers,
hikers, and outdoor enthusiasts and serve as a hub for nature-based recreation in southern California. Each year, millions
of people recreate in the mild mountainous climate, hiking the 2,000 miles of trails, fishing the 300 miles of streams,
driving the 200-plus miles of Scenic Highways, and even climbing 10,000-foot summits. The campgrounds are full
throughout the summer, and the Serrano Campground is the most popular in the entire National Forest System.

Recognizing that the Forests are critically important for an extraordinary variety of plants and animals, and that the
number of imperiled species is escalating rapidly, the Center for Biological Diversity (CBD) sued the Forest Service in
1998 for violating the Endangered Species Act. The lawsuit claims that the Forest Service is failing in its obligation to
protect a growing number of endangered plants and animals in the Los Padres, Angeles, San Bernardino, and Cleveland
National Forests. In 1989, 17 species were federally listed as threatened or endangered throughout the Forests. Today,
there are 76 federally and/or state-listed species, with several more species on the verge of becoming threatened or
endangered. Many historic practices on the Forests have led to the deterioration of these federally protected lands and
the rapid decline of their natural wealth of species. The 1998 lawsuit resulted in a landmark settlement that requires the
Forest Service to begin updating its forest management plans by 2002.



Management Planning

The most recent management plans for the Forests date back to the mid to late 1980s and are riddled with weak and
ambiguous standards and guidelines that resulted in inconsistent management among the 4 Forests. The plans also failed
to emphasize riparian protection, despite the fact that a large number of the threatened, endangered, and sensitive species
found in the Forests depend upon riparian and aquatic habitats for all or part of their life cycles.

Now, the Forest Service has the opportunity to design a blueprint for managing, restoring, and protecting the ecological
integrity of these Forests for some of the country’s most diverse and dynamic ecological and cultural communities.

Numerous national, state, and local environmental organizations, scientists, and technical experts throughout California
have teamed up to develop a visionary plan for the future of these irreplaceable landscapes and their biological richness.
We are presenting a plan to the Forest Service and the public at large that aims to ensure that these Forests are truly
protected for the highest public interest and future generations.

“National Forests exist today because the people want them. To make them accomplish the
most good, the people themselves must make clear how they want them run.”

Gifford Pinchot, 1907




THE CONSERVATION ALTERNATIVE — ISSUE SUMMARIES

ECOSYSTEM FUNCTION & PROCESS

Watershed Management

This section calls for adequate watershed and aquatic protection at the landscape level, coupled with specific management
strategies for sensitive habitats like riparian areas. Watershed-level analyses and strategies are useful as a tool for
developing additional protection measures within watersheds and prioritizing the restoration of watershed health and
riparian ecosystems. The emphasis is on preventing the causes of watershed degradation instead of perpetuating those
destructive activities and having to continuously repair the damage.

Fire Management

This section prioritizes the restoration of natural fire patterns where possible and using strategies tailored to the needs
and conditions of individual vegetative communities. It also establishes strategies for creating effective wildland-urban
buffers to protect communities and property.

Airshed Management

This section calls upon the Forest Service to prevent its own emissions through a variety of strategies, allowing for short-
term exceptions necessary to fulfill resource management goals (e.g. prescribed burning). This section also advises the
Forest Service to seek out opportunities and collaborations to better protect Forest resources from southern California’s
air pollution, which is degrading visibility and impairing the ecological health of the Forests.

Global Warming and Climate Change

This section urges the Forest Service to reduce its contribution to global warming.
ELEMENTS OF BIOLOGICAL DIVERSITY

Vegetation Management
The Forests contain a diverse suite of vegetative communities in a global biodiversity hotspot. This section promotes
tailored community-level protection and management.

Soils Management
All activities on the Forests must be evaluated for their impacts on soil structure and function, including the health of
cryptobiotic crusts, microbes, invertebrate communities, and permeability to water.

Management Indicator Species/Focal Species
This section lists 11 animals that are carefully selected focal species, or “management indicator species.” These species
are identified as important barometers of forest and ecosystem health.

Listed Species and Sensitive Species

As the Forests are the last refuge for many imperiled species, these sections charge the Forest Service to ensure the
protection and recovery of all such species based on the best available science. All activities on the Forests must be
evaluated for their impacts to federal- and state-listed and sensitive species.

Invasive Species Management

Eradication and control of invasive species is a priority, coupled with subsequent restoration and monitoring to ensure
successful restoration of native ecological communities. This section also challenges the Forest Service to aggressively
prevent the introduction of additional invasive species.



LAND MANAGEMENT DESIGNATIONS

Wilderness and Wild and Scenic Rivers
These sections largely echo a multi-year strategy developed by leading wilderness organizations in the state and country.
It provides for the protection of public access to some of our most spectacular, undeveloped wildlands in the state.
Roadless Areas

This section calls for a comprehensive roads inventory and the management of all unroaded areas as roadless
reserves.

Habitat Linkages

This section provides direction on ensuring landscape-level connectivity both within and between the four forests. All
activities on Forests must be analyzed for their potential impact on habitat linkages.

Research Natural Areas (RNAs)

RNAs are established to protect land in perpetuity as living learning centers for ecological research and restoration. This
section outlines a strategy for the RNA system to include full representation of the ecological processes and diversity
that occur on the Forests.

Special Interest Areas (SIAs)

SIAs are designated to protect the areas of extraordinary botanical, zoological, scientific, geological, cultural, and scenic
values and other interests that deserve special recognition and management. This section proposes a suite of more than
20 additional SIAs that represent the unique resource value of the Forests.

Land Protection Opportunities

This section promotes the acquisition of lands from willing sellers and the establishment of conservation easements that
would enhance resource protection and recreational opportunities.

RECREATIONAL & EDUCATIONAL OPPORTUNITIES

Cultural Resources

This section emphasizes the coordination of cultural resource protection with tribal uses. It calls for surveys and protection
of culturally significant archeological resources. This section also addresses the preservation of non-tribal historical
resources.

Environmental Education & Outreach

This section provides suggestions as to how the Forest Service can use a variety of strategies, venues, and partnerships
to teach the public about the rich natural heritage of the region, and how to minimize impacts to the Forests. Emphasis
is also on developing education and outreach programs that are multi-lingual and culturally accessible for the diverse
populace served by the Forests.

Recreation/Recreational Opportunity Spectrum

This section outlines a wide spectrum of recreational opportunities that exist for the public, from primitive backcountry
to more developed types of recreation, and discusses how to site activities to ensure resource protection. ORV use is
restricted to signed trails only. Routes and trails for recreation will be redesigned or eliminated to protect sensitive
resources. Areas and trails resulting in resource degradation will be restored after closure.



ECONOMIC ACTIVITIES

Special Use Permits (SUPs)

Certain permitted activities on the Forests have the potential to negatively impact resources and are regulated through
SUPs. This section identifies conditions to attach to SUPs that will minimize and fully mitigate impacts.

Roads

This section calls for the Forest Service to conduct a comprehensive assessment of all current roads and to identify
appropriate roads for removal and restoration. The emphasis is on maintaining remaining roads to minimize watershed
degradation and to facilitate wildlife movement.

Transportation, Utility, and Telecommunications Corridors

This section prohibits the establishment of new transportation, utility, or telecommunications rights-of-way beyond the
existing, sprawling network. Only existing footprints shall be used for any additional development. Companies need to
pay fair market value for use of these areas, and that funding should be used for restoration. This section also calls for
an evaluation of impacts of existing rights-of-way and provides for mitigation of those impacts.

Timber Harvest

This section steers the Forest Service towards the goal of ending commercial timber sales. Harvest activities will be limited
to strictly defined undergrowth reduction for fire management purposes only, conducted by the agency. Commercial
logging would not occur.

Domestic Livestock Grazing

This section steers the Forest Service towards the elimination of commercial domestic livestock grazing, through buyouts
and allotment retirement, in areas found to be ecologically unsuitable for grazing. In the interim, specific mitigation
measures include better overall grazing regulation, boundary modifications, and other measures that will minimize
domestic livestock impacts to sensitive resources.

Oil and Gas Drilling

This section prohibits any additional oil and gas drilling activities.

Minerals Management

This section directs the Forest Service to regulate proposed hard-rock mining operations on public land based on a mine’s
impacts to environmental or cultural resources. The Forest Service must deny any operation that cannot ensure compliance
with the basic environmental laws and standards. No suction dredging or sand and gravel mining is permitted.

MANAGEMENT APPROACH

Monitoring and Adaptive Management

This section refers back to all other sections by outlining criteria and parameters for monitoring and adaptive management.
Activities that have the potential to adversely affect resources cannot go forward without sufficient preliminary research
and analysis, and permitted actions must be accompanied by informed mitigation measures and an effective monitoring
plan.

Funding

This section recognizes the necessity of sufficient funding for appropriate management. Thus, if the agency does
not have existing or sufficient funding to fully manage and monitor activities that could degrade or undermine the
protection of the Forests’ natural and cultural resources, the Forest Service shall restrict that activity until such



funding is procured. Forest Service must prioritize the pursuit of funding for resource protection and recovery through
a variety of strategies.

OUR APPROACH

Analysis of Existing Conditions

Extensive research and analyses of GIS data sources were conducted to assess existing conditions on the Forests. This
included scientific literature, existing Land and Resource Management Plans, Recovery Plans, Special Technical Reports,
etc. GIS data used in the analysis of existing conditions were based on data provided by the Forest Service.

Identification of Ecological Challenges

The Forests have suffered from the extirpation of native species, the degradation of their rivers and streams, fire suppression,
exotic species introductions, and habitat fragmentation and destruction. The Conservation Alternative provides detailed
management prescriptions for restoring the Forests’ health by reintroducing extirpated species, restoring aquatic and
upland areas, reinstating natural disturbance regimes, controlling exotic species, and building essential bridges between
habitats.

Habitat restoration needs were identified by spatially analyzing existing land use (recreation, roads, extractive industries,
etc.) in relation to the occurrence of sensitive and listed species and natural communities. Riparian restoration projects
received special attention because southern California has already lost over 95% of its historic riparian communities,
and more than 80% of terrestrial vertebrate species are dependent on these communities. Numerous listed and sensitive
species are also associated with riparian communities.

EXPERT REVIEW AND INPUT

The Conservation Alternative was sent out to anumber of scientists, including wildlife biologists, herpetologists, ornitholo-
gists, entomologists, botanists, hydrologists, fire scientists, foresters, etc., to elicit their input on sections of the Alternative
within their respective disciplines. Upon completion of each section of the Conservation Alternative, a draft was sent to
these scientists for their review; their comments and suggestions have been incorporated into this document.
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ECOSYSTEM FUNCTION & PROCESS

Section 1.0

WATERSHED MANAGEMENT

ISSUE STATEMENT

Watersheds are life support systems for the Forests’ plants and animals and a major source of drinking water for southern
California. A watershed is a well-defined land area with a system of recurring processes and a distinct assemblage of
dependent plants and animals. There are several factors and activities that can degrade watershed and riparian resources,
including mining, domestic livestock grazing, logging, roads, ORV use, invasive species, oil and gas drilling, dams,
hydroelectric development, intensive recreational use, and extraction by bottled water companies.

Watershed management must encompass more than mitigation and restoration strategies. These strategies are important,
but they only treat symptoms. Ultimately, the very causes of watershed degradation must be treated. Arresting and
eliminating the causes of degradation is far more effective and efficient than treating symptoms.

The majority of large rivers in the Forests have been dammed or diverted, changing the very character of the rivers. The
establishment of dams and diversions has disrupted natural flows and the distribution of sediments upon which native
downstream species depend. Artificially large, sudden releases of water, especially in the summer, can wipe out an entire
year’s reproductive effort for native species such as the arroyo toad (Bufo californicus), red-legged frog (Rana aurora
draytonii), southwestern pond turtle (Clemmys marmorta pallida), and California newt (Taricha tarosa). Artificially
chronic low-level flows foster the spread of exotic predators such as bullfrogs, sunfish, bass, bluegill, catfish, and Asian
clams into areas that were historically dry in late summer (Sweet 1992, MAFA). As these communities become invaded
and dominated by non-native species they become less able to support native species. See Section 10.0, Invasive Species
Management. In some drainages, even small improvements could greatly increase these streams’ ability to support species
that have suffered declines. On Piru Creek in the Los Padres National Forest, where unnaturally fluctuating spring and
summer discharges were replaced with constant releases during the same period, many more arroyo toad larvae survived
(Sweet 1993, Stephenson and Calcarone 1999). While the restoration of flow regimes can help, it doesn’t address other
persistent problems such as changes in vegetation, soils, or sediment loads.

Wetlands and riparian habitats throughout the Forests are truly among the rarest and most sensitive ecosystem types
in the western U.S. These areas are also critical for biodiversity, harboring high concentrations of TES (threatened,
endangered, and sensitive) species. Krueper (1992) estimates that wetland and riparian habitat occupies less than 1% of
the total land area in the western U.S., yet is critical for up to 80% of terrestrial vertebrate species. Riparian habitats are
relatively rare in southern California, but extensively degraded: more than 90% have already been lost. While there are
fewer acres of riparian habitat than chaparral or grassland in the Forests, riparian areas sustain a disproportionately high
number of aquatic and terrestrial wildlife species (Faber et al. 1989). Riparian communities in this region are typically
surrounded by drier environments, and the water and riparian vegetation that they provide are vitally important to many
species (Krueper 1992).

In addition to streams, rivers, and groundwater, the Forests also contain reservoirs and lakes. Deep-water reservoirs,
created by dams, tend to be dominated by non-native species and promote the spread of these species into nearby habitats,
especially downstream. Almost all large, man-made reservoirs in the Forests are stocked with fish including bass, trout,
catfish, and sunfish. These sites are more popular with anglers than are the streams. While they are rich in non-native
species, they also attract native and sometimes rare species, such as bald eagles and osprey, that were historically more
widespread in the region.

The management of water issues in the Forests is jurisdictionally complex. All of the watersheds in the Forests include
a va riety of ownerships and jurisdictions. Lower-elevation rivers tend to face a greater array of threats (including
diversions/alterations, agricultural and urban development, and a greater abundance of non-native species) because they
run through more privately held land. Due to the cumulative nature of impacts, lower-elevation rivers are also more
adversely affected by the combined effects of these activities.
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Watershed-based planning can provide an important framework for sound, conservation-based decision making. Recent
reviews of water-related resource management by the National Academy of Sciences (National Research Council
1999) and by a Presidential commission on western water (Western Water Policy Review Advisory Commission 1998)

recommend watersheds as the spatial framework for planning and management of water and water-related resources
(USFWS 2001a).

Watershed analysis, wherever possible, should inform landscape management decisions. It is a planning tool, designed
to gather information about the human, aquatic, riparian, and terrestrial features, conditions, processes, and interactions
within a watershed. It provides a systematic way to understand and organize information about an ecosystem that can
help implement the objectives, standards, and land allocations identified in the plan for the Forests. Watershed analysis
and resulting management recommendations will also provide context and focus for site-specific project planning,
implementation, and regulatory compliance within the Forests.

Proactive efforts and planning are key, as watershed management will only become more challenging as the regional
population and demands for water and water-based recreation continue to grow. Watershed restoration should include
both passive and active restoration efforts. Passive restoration includes allowing recovery to occur by simply restricting
and/or ceasing the damaging activity (e.g. eliminating riparian livestock grazing). Active restoration involves actions to
reduce impacts (e.g. road obliteration). While both are critical, passive restoration is more logistically and financially
efficient.

AREA DESCRIPTION

Watersheds and riparian zones exist throughout the Forests. All areas are impacted and influenced by Forest watersheds.
There are a few naturally-occurring, small water basins, including Jackson Lake, Elizabeth Lake, Lake Hughes, and Lost
Lake as well as several natural lakes: Crystal Lake, Dollar Lake, Hidden Lake, and Baldwin Lake.

DESIRED CONDITION

Watershed and aquatic resources are protected at the landscape level, coupled with specific management strategies for
sensitive habitats such as riparian areas. Watershed-level analyses and strategies are used to develop additional protection
measures within watersheds and to prioritize the restoration of watershed health and riparian ecosystems. Watershed-level
analysis and planning is conducted using the strategy detailed in Appendix A, Watershed Analysis Framework. Watershed
analysis is used to increase protection measures and in no instance is used to downgrade existing protections.

Watershed management focuses on ecological restoration and not simply rehabilitation:

ECOLOGICAL RESTORATION REHABILITATION
Focuses on entire communities Focuses only on flowing water components
Corrects the primary causes of degradation Treats the symptoms of degradation
Restores native species diversity Retains populations of introduced species
Encourages natural recovery processes Pursues structural engineering treatments
Uses adaptive approach: implement, monitor, and | Implements actions without monitoring effects
adjust

Watersheds are managed for the protection, restoration, and maintenance of riverine and riparian habitat and the ecological
elements and processes essential to the survival of native aquatic species. Management activities prioritize the rapid
reduction of threats to ecosystem integrity. Additionally, restoration focuses on the reestablishment of more naturally
functioning riverine-riparian ecosystem processes. Commercial/extractive uses that degrade water quality are eliminated
from key watershed sites.

Riparian areas have a range of vegetative structural stages that provide a transitional zone between upland terrestrial
habitats and aquatic habitats, and have the features necessary to promote healthy stream, floodplain, and diverse riparian
and aquatic habitat conditions. Desirable native riparian vegetation occupies the historical floodplain. Native riparian
plant species and assemblages such as willow, sycamore, alder, and coast live oak characterize riparian zones, with
naturally occurring openings, meanders, and responses to high flow regimes that provide opportunity for early succes-
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sional plant communities.

Ecosystem dynamics (such as flood and fire) and processes (such as nutrient cycling and water and sediment regimes)
are within the natural range expected for the watershed. Historical aquatic species distribution is maintained or is
expanding into previously occupied habitat, with inter-connectivity between local populations. The amount, distribution,
and characteristics of habitats are present to maintain viable populations of historically present and currently present
native species. A network of intact, or largely intact and recovering riparian areas represents known high biotic integrity
waters and provides critical refuges for listed, special-concern, and endemic species.

An intact and naturally dynamic native plant community—including litter, downed wood, herbaceous understory, and
shrub and tree layers—extends continuously the length of all perennial, intermittent, and ephemeral streams. Microhabitats
for invertebrate species, intact riparian vegetation, and upland plant communities for wider-ranging species such as
frogs, toads, and turtles are well distributed across the landscape. Habitat conditions contribute to the delisting of species
under the Endangered Species Act, and prevent further listing of species under the Act, or adding species to the Forest
Service sensitive species list.

OBJECTIVES

Watershed Restoration

Maintain and restore groundwater supplies to support the goals of forest resource protection and meet or exceed Clean
Water Act standards.

Restore water quality and ensure that it remains at high levels, meeting Clean Water Act requirements, EPA-approved
state and tribal water quality standards, and contributing to habitat quality and stream and lake conditions.

Use watershed analysis as a tool to identify and prioritize significant watershed restoration needs, identify areas of
special biological or ecological significance, and identify areas of significant risk including areas with sensitive soils,
unstable slopes, and a proclivity for landslides, gullying, or other erosive processes. Conduct stream-specific analyses
to determine historic flows, relationship to native flora and fauna, and desired conditions on water releases. Use this
analysis to: inform the public and decision-makers prior to making management decisions about permitting or continuing
activities affecting the watershed; help enforce management objectives and standards; and design strategies to improve
watershed health and integrity, soil function, and water quality in areas where natural watershed function and condition
have been degraded.

Treat watershed analysis as a dynamic, long-term undertaking, updated at least every 10 years, or more frequently when
significant new information or conditions exist.

Coordinate Forest Service resource managers’ and specialists’ watershed analysis and watershed-based actions with
federal, state, county, and city officials, community-based watershed associations, private landowners, local, regional,
and national stakeholder groups, and others to develop a watershed-based approach to land management decision-making
in the Forests. The California Department of Fish and Game, the California State Water Resources Control Board, the
Regional Water Quality Control Boards, and other appropriate public agencies will be considered cooperators with the
Forest Service regarding watershed analysis and management.

Develop and implement restoration plans for degraded and hydrologically altered sites in TES habitats.

Riparian Conservation Areas

Establish Riparian Conservation Areas (RCAs) throughout the Forests, defined as all riparian areas, including the area
adjacent to and upslope of perennial and intermittent drainages where the conservation of aquatic resources is the primary
management emphasis and the RCA boundaries are delineated using the formula in Appendix A, or the drainage divide
(whichever area is smaller).

Manage riparian area land allocations to ensure the presence and function of historic riparian communities and mechanisms,
including microbial, invertebrate, and vertebrate populations essential to food web and water chemistry maintenance;
canopies and shading; roots and their impacts on channel morphology; woody debris recruitment; and carbon and
nutrient cycling. Restore depressed native aquatic species and restore connectivity in watersheds where populations of
native aquatic species are presently fragmented because of habitat loss or disruption.
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Emphasize passive restoration as a management priority. Where historic mismanagement has occurred, restoration
activities should maintain necessary water temperatures, reduce pollutants such as sediment, create wetlands, nourish
spawning gravel, and remove barriers to fish passage to enhance population and habitat connectivity.

Due to the rarity and vulnerability of natural, intact low-elevation streams, promote the restoration and recovery of these
aquatic ecosystems to the public.

Prevent and limit activities that could cause channel incisions, and promote the recovery of incised slopes, meadows,
and streams to improve late-season flows by eliminating the causes of degradation.

Restore 10% of historic and currently fish-bearing streams to native fishery communities annually. Within 10 years, all
native fish communities shall be restored throughout the Forests.

Groundwater Management

Survey and identify interconnections among springs, streams, and groundwater aquifers. Use this information to guide the
managementof watersheds so thatnatural groundwater flows and recharge rates are restored. Manage groundwaterrecharge
areas and aquifers to ensure sustainability of high quality and quantity of water for forest resources/ecosystems.

Water Rights and Permits

Apply for and secure reserved water rights (from all sources: in-stream, groundwater, etc.) necessary to fulfill Forests’
resource protection objectives. Actively participate in the processes that allocate water and water rights to secure instream
flow sufficient to sustain native populations of TES species.

Coordinate with appropriate agencies to improve water availability on the Forests, and acquire water rights whenever
possible. Identify priorities for water rights acquisition based on an analysis of necessary resources and strategies to
acquire water rights that help maintain and restore TES habitat. Collaborate with federal and state regulatory agencies
to prioritize the maintenance of natural flow regimes in stream systems with currently unimpaired flows.

Water Quality

Curtail, modify, or eliminate activities affecting water quality as needed to meet water quality objectives and maintain and
improve the quality of surface water in the Forests. Prevent pollutant sources from reaching surface and ground water.
Identify methods and techniques for applying Best Management Practices (BMPs) during project-level environmental
analysis and incorporate them into the associated project plan and implementation documents.

Meet or exceed state water quality protection and restoration and federal Endangered Species Act requirements through
planning, application, and monitoring of water quality BMPs as an initial threshold. Where BMPs do not achieve
compliance with the Clean Water Act and Endangered Species Act and objectives and standards in this and all related
sections, more aggressive strategies and restrictions shall be implemented within 2 years of the adoption of this plan.

Water Development and Flood Control Projects

Evaluate all dams within the Forests within 5 years for potential dam removal, prioritizing those sites where removal
and the deployment of less intrusive, natural flood control strategies would promote the recovery of TES species and
the watershed generally.

Develop appropriate procedures with water and flood control agencies to pursue minimum flow requirements downstream
of non-FERC impoundments (timing, duration, and volume of water releases; sediment transport and removal issues)
for TES species.

Utilize management practices such as restoration and protection of wetlands, floodplains, native vegetative communities,
and hydrologic properties of soils for flood management.

Restrict hillside development, especially in floodplains.

Naturalize streams and floodplains to provide viable riparian and aquatic niche opportunities while improving flood
protection.

Natural flood control strategies replace, wherever possible, current dams.
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Hydroelectric Impoundment Projects

Rigorously evaluate existing hydroelectric facilities for impacts to sensitive Forest resources, and modify operations
accordingly. Releases from existing hydroelectric facilities should augment depreciated flows and restore natural flow
conditions and cycles, ultimately moving aquatic habitats towards a more natural hydrograph.

Implement the existing national policy of protecting the free-flowing character and outstanding values of rivers from
inappropriate hydroelectric and water resource development by completing studies and recommending to Congress the
inclusion of eligible rivers and streams in the National Wild and Scenic Rivers Act.

Prohibit all new hydroelectric and all other surface water development proposals. For existing developments, require
instream flows and habitat conditions that maintain or restore riparian resources, favorable stream and channel conditions
for native biota including TES species, and fish passage, reproduction, and growth. Coordinate this process with the
appropriate federal and state agencies. When these objectives cannot be met, provide recommendations to FERC that
such ancillary facilities should be relocated or removed.

Monitoring and Evaluation

Use monitoring to track progress toward attainment of long-term health and integrity of the watershed, aquatic, riparian,
and soil resources. Identify monitoring activities that are responsive to the issues and watershed management objectives
identified in the analysis process. Establish thresholds for degree and direction of change in monitored variables. Use
these thresholds to indicate the need to revisit management objectives and recommendations. Modify recommendations
as needed to ensure that significant progress towards attainment of watershed management objectives is achieved.

Identify monitoring activities that are responsive to the issues and watershed management objectives identified in the
analysis process, and establish thresholds for degree and direction of change in monitored variables.

Use the thresholds to indicate the need to revisit management objectives and recommendations, and modify recom-
mendations as needed to ensure that significant progress towards attainment of watershed management objectives is
achieved.

Monitoring should encompass the gathering of data at multiple scales both temporally (short, intermediate, and long
term) and geographically (stream reach, sub-basin, catchment basin, and range-wide) for evaluation of implementation
and effectiveness of watershed-related management practices.

Public Education

Provide public education programs to improve public awareness of and participation in surface and groundwater protection.
The public will understand the connection between recreational restrictions and resource protection goals.

Hire a watershed coordinator for each Forest to develop partnerships with non-profits, community groups, schools, and
other agencies to develop collaborative restoration projects.

STANDARDS

The standards in this section shall be interpreted to supplement, notreplace, any standards regarding watershed management
contained in other sections in this Alternative. If the standards in this section differ from the standards regarding watershed
management in another section, the more environmentally protective standards shall apply.

Proactive strategies shall be developed and implemented to define the Forest Service’s authority as water stewards.
Conservation measures to implement these strategies shall be instituted at all Forest Service facilities and incorporated
into contracts, permits, leases, etc.

Watershed Restoration

If watershed analysis has not been completed in a given watershed within 4 years of plan adoption, the following activities
shall be suspended in that watershed until such watershed analysis is completed: domestic livestock grazing, timber
harvest, roadbuilding, mining, oil and gas drilling, ORV use, and the issuance of Special Use Permits (SUPs) that are
likely to adversely impact watershed resources. The outcome of the analysis can only inform and strengthen management
objectives and standards to protect natural resources. It may not be used to weaken objectives and standards.

14



Watershed analysis shall be carried out using the framework in Appendix A and incorporated into any environmental
assessment or environmental impact statement prepared for any forest activity. This analysis shall include but not
necessarily be limited to:

a. characterization of the watershed;
b. identification of issues;

c. description of current conditions;
d. description of historic conditions;

e. the status of standards within the specific watersheds and identification of current watershed conditions or standards,
and identification of ongoing activities or conditions conflicting with standards;

—

synthesis and interpretation of information;

. recommended actions that are responsive to meeting standards of watershed processes identified in the analysis and
any additional watershed-scale protection and/or restoration measures needed to meet standards and objectives.

aQ

Management activities not covered by restrictions described in this Alternative that are proposed for implementation prior
to the completion of the watershed analysis will require supporting rationale, information, and data that demonstrate that
the proposed project or activity will be consistent with Forest resource management standards and objectives.

The Forest Service shall facilitate a peer review of its watershed analyses to ensure the adequacy of the information
presented, given the purpose, scale, and scope of the analysis. The peer review shall be accomplished by non-agency,
independent, and qualified scientists. This may involve partnerships with regional universities and colleges.

The Forest Service shall conduct restoration activities that include rehabilitation of head cuts and gullies by imple-
menting management restrictions to prevent and eliminate causes of head cuts and gullies, including but not limited to
grazing and ORV use. Restoration also includes the closure and rehabilitation of illegal mining sites or poorly designed
landings, roads, and trails; replacing native groundcover on erosive hillsides; reclaiming old mines; and assessing other
surface-disturbing special uses.

The Forest Service shall implement BMPs as required but they shall never be used as a surrogate for restricting damaging
activities to protect sensitive watershed areas from degradation. Elimination of activities that damage watersheds is
favored as the most effective BMP. BMPs are accompanied by monitoring to ascertain effectiveness and revise practice
when it is evidently impairing water quality and supply.

Riparian Conservation Strategy

Forest Service management objectives and standards shall apply to RCA boundaries as delineated according to the
formula in Appendix A.

Other than for scientifically justifiable restoration purposes, the Forest Service shall allow no land-disturbing activities
in RCAs. Watershed analysis must present compelling scientific and logical reasons supporting the alleged benefit of
land-disturbing restoration activities, such as road obliteration, proposed within the riparian areas.

The Forest Service shall, where human-caused activities negatively impact riparian area function, prohibit, relocate, or
otherwise modify these activities to eliminate adverse impacts.

The Forest Service shall sustain late-season stream flows through prohibitions of water extractions (both surface and
groundwater), timing and amount of vegetation management, and by preventing incisions and restoring incised slopes,
meadows, and streams.

Groundwater Management
No additional groundwater withdrawals shall be permitted for any purposes.
The Forest Service shall not renew any existing permits for the commercial extraction of groundwater.

The Forest Service shall limit any activities from taking place on defined recharge areas that would introduce contami-
nants likely to enter groundwater, prevent or significantly reduce infiltration of recharging water, or intercept groundwater
from reaching wells.

The Forest Service shall challenge existing or proposed groundwater extractions that occur in or adjacent to National
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Forest System lands that are likely to negatively impact aquifers or resources within the Forest.

Water diversions that impair hydrologic processes important for maintaining TES habitats shall be prohibited.

Water Rights and Permits
Water rights are not exchanged unless additional, higher-priority water rights can be obtained.

The Forest Service shall modify ongoing Special Use Permits (SUPs) to prevent additional degradation of sensitive
resources in Wilderness, Wild and Scenic Rivers, Research Natural Areas (RNAs), Special Interest Areas (SIAs), Riparian
Conservation Areas (RCAs), and any other area in the watershed that may be degraded by permitted activities.

New surface water diversions or increases in existing water diversion permits shall not be permitted, including alteration
of ephemeral run-off upstream from habitats for TES species.

When issuing any leases, permits, rights-of-way, and easements, adverse effects on TES species, riparian areas, or
aquatic resources shall be avoided.

For existing extraction activities, measures shall be taken to eliminate impacts to TES species by modifying
existing permits.

Water Quality

The Forest Service shall place new sources of chemical and pathogenic pollutants where such pollutants shall not reach
surface or ground water. Prohibit the storage of fuels and other toxicants within riparian areas. Prohibit refueling within
riparian areas unless there are no other alternatives. Refueling sites shall be approved by the Forest Service and have an
approved spill containment plan. Prevent introduction of toxic materials into or upstream from all aquatic habitats.

Within watersheds with Water Quality Limited Segments (as defined by Section 303(d) of the Clean Water Act),
management activities shall be implemented to meet state-developed or, when applicable, EPA-developed total maximum
daily loads (TMDLs), with the intent to restore water quality to meet state or tribal water quality standards. Ensure early
Forest Service participation in the development of TMDLs.

Asphalt-related equipment shall not be rinsed in, or excess asphalt shall not be placed into any stream reach. All necessary
precautions shall be taken to prevent release of asphalt or other toxic substances into surface waters.

Water Development and Flood Control Projects
The Forest Service shall prohibit new dams on the Forests.

Authorized diversions and impoundments (Federal Energy Regulatory Commission [FERC], FERC-exempt, and
non-hydropower) shall incorporate cumulative watershed effects analyses and instream flow requirements (quantity
and timing) to restore conditions for downstream aquatic species and their habitat and to mitigate potential impacts to
sensitive resources.

The Forest Service shall discourage new developments in floodplains, wetlands, and riparian areas. Development includes
bridges, approaches, water diversion structures, boat ramps, campgrounds, picnic areas, etc.

The Forest Service shall ensure that water is released from reservoirs in a manner that is conducive to appropriate habitat
management (e.g. flash flows, gradual ramping down), when Forest Service has legal authority. The USFWS shall be
notified when the Forest Service is aware of releases that are not under its jurisdiction that may affect TES species.

The Forest Service shall prohibit new SUPs for new structural flood control projects or water diversions.

Hydroelectric Impoundment Projects
No new hydroelectric development is permitted.

The Forest Service shall evaluate the application for relicensing of an existing hydroelectric project to include acomparison
to conditions in which facilities, such as dams and water conveyance structures, are absent. Where the projected absence
benefits the protection of otherwise degraded Forest resources, the relicensing will not be permitted.

During relicensing of hydroelectric projects, the Forest Service shall require downstream flows favorable to riparian
resources on watercourses or reaches degraded by the project. This includes an evaluation of the natural hydrograph,
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current and historic riparian conditions, and the biological needs of current and historic native species occupancy.

Monitoring and Evaluation

The Forest Service shall monitor throughout the Forests to detect, investigate, and eliminate unauthorized water
diversions.
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Section 2.0

FIRE MANAGEMENT

ISSUE STATEMENT

The southern California landscape has been shaped by fire over millennia. Fires ignited by Native Americans and
lightning shaped, maintained, and renewed southern California’s lands. The restoration of fire as a natural process where
it is possible to do so is essential for the health of the Forests. Fire creates wildlife habitat and forage, nourishes the soil,
and perpetuates the native plant communities that evolved with fire. Many native plant communities are fire-integrated;
that is, they require fire for their survival. For example, laurel sumac (Malosma laurina) and many other shrubs sprout
after fires; the seeds of many annuals require fire for germination; and some conifer seeds are trapped inside cones until
released by the heat of fire (Sawyer and Keeler-Wolf 1995). In fact, most coniferous trees in the Forests are non-sprouters
(except for bigcone Douglas-fir; Pseudotsuga macrocarpa) and must recolonize stand-replacement burns via seedling
establishment (Minnich and Everett 2002). Examples of trees in the Forests with serotinous cones include Coulter pine
(Pinus coulterii) and several species of cypress (Cuypressus spp.; section 5.0, Vegetation Management). Alteration of fire
regimes has caused or contributed to the decline of many California plant and animal species such as the rufous-crowned
sparrow (Aimophila ruficeps canescens) and Bell’s sage sparrow (Amphispiza belli belli) in chaparral habitats, northern
pygmy owls (Glaucidium gnoma) in bigcone Douglas-fir/Coulter pine/live oak associations, and the San Bernardino
flying squirrel (Glaucomys sabrinus californicus) in montane conifer forests (Stephenson and Calcarone 1999). Fire
suppression can also facilitate attack by forest pests. In the San Jacinto Mountains, for example, a combination of drought
stress and fire suppression has increased the vulnerability of conifers to attack from the bark beetle (Sanborn 1996).

Over the last century, a host of factors, including domestic livestock grazing, logging, recreational use, residential
development, invasion of non-native plants, and even changing climatic conditions and weather have altered the role of fire
in this landscape. Perhaps the most significant factor affecting many vegetative communities has been the fire suppression
policy of the Forest Service. Fire suppression has resulted in the development of unnaturally dense alliances of brush and
other flammable fuels in some vegetative communities (e.g. mixed-conifer forests in mesic conditions), placing parts of
the Forests at risk for unnaturally severe wildfire (Minnich et al. 1995). In addition, fire suppression in chaparral habitats
has resulted in less frequent fires during the natural burning season (summer), and fires that escape control during the
hot, dry fall Santa Ana winds. These fires burn larger and at higher intensities (Riggan et al. 1994, Minnich and Chou
1997, CPIF 2002a). Road construction, logging, trails, and other management activities often degrade ecosystem health
and increase fire danger by generating flammable slash or debris, increasing erosion and reducing soil productivity,
introducing highly flammable non-native species, encouraging human access thereby increasing human-caused ignitions,
and damaging vegetation. Structures and human habitation are ignition sources and increase fire risk.

Historically, fires mediated the build-up of fuels that currently exists due to more than a century of fire suppression,
particularly in mixed-conifer alliances; chaparral has been less affected in this way. Nonetheless, in southern California,
particularly in the wildland-urban interface, human settlement and other human activities have unnaturally decreased
fire return intervals (Keeley 1995, Haidinger and Keeley 1993). Urbanization has taken its toll on coastal sage scrub
communities, most of which are in the frontcounty “foothills,” where human-caused fires are prevalent. Most of California’s
coastal sage scrub has already disappeared throughout its range due to urban development, and more frequent fires have
been promoted by invasions of non-native grasses and other exotic plants which impede the reestablishment of coastal
sage scrub (Minnich and Dezzani 1998; section 5.0, Vegetation Management). This is an important plant community
for the region, the primary habitat for the California gnatcatcher (Polioptila californica) and other imperiled species
(Stephenson and Calcarone 1999). In other areas, the infrequency or even absence of fire due to suppression has taken
a toll. Southern oak woodlands, with their grassland understory and oak overstory, evolved with frequent, low-intensity
fires. Absent these fires, oaks have struggled to compete with hardwoods and grasses. For more in-depth discussion on
fire regimes in different vegetative communities, see section 5.0, Vegetation Management.

By restoring natural fire cycles in areas where the alteration of these cycles has compromised forest health, and promoting
the establishment of buffer zones between wildlands and urban development, the Forest Service can restore the Forests’
ecological integrity and promote public safety. The reestablishment of natural fire regimes will also help protect the
integrity of watersheds. One way they do this is by limiting stand-replacing fires, which are intense fires of such a
magnitude that they actually burn down the existing plant community, including fire-dependent plants accustomed to
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moderate fire. These are often a result of unnatural fuel loads. They destroy most vegetation and increase the likelihood
of mudslides and erosion, which can result in the degradation of water quality (Riggan et al. 1994).

For the past several years, a great deal of public attention has been focused on fires throughout the West, and especially
in southern California where economic development and private property are increasingly at stake. Therefore it is more
challenging to manage wildland fire in a highly populated region. Ultimately the restoration of natural processes will
benefit both long-term ecosystem health and community protection. Near heavily developed areas, large wildfires must
be suppressed. Through the judicious use of “prescribed” or controlled burns during periods with acceptable burning
prescriptions outside the growing season, the Forest Service can start restoring fire to the region to benefit wildlife and
forest health, and to reduce the intensity and uncontrollability of future fires.

Traditional commercial logging does not prevent the spread of wildfire, as it tends to remove larger, more commercially
valuable timber. “The removal of large, merchantable trees from forests does not reduce fire risk and may, in fact, increase
such risk. It also results in the removal of important habitat for species dependent on old-growth forest conditions.
Targeting smaller trees and leaving both large trees and snags addresses the core of the fuel problem.” (Report to the
President in Response to Wildfires 2000.) Ironically, fire suppression also has encouraged the prevalence of larger and
more severe fires that elude suppression efforts (section 5.0, Vegetation Management).

Prescribed burning can be more environmentally and financially cost-effective in mixed-conifer alliances: “The cheapest
and most efficient way to thin a forest is with ‘prescribed burns,” setting a controlled blaze to eliminate undergrowth
and make room for mature trees.” (10/6/01, L.A. Times, “The Good, the Bad and the Costly of Fighting Forest Fires”.)

There is no formula for reintroducing and managing fire in the Forests. Fires appear to have burned in a variety of
environmental conditions over time, resulting in a variety of burn patterns and plant communities (Webster and Bahre
2002). Each habitat type has different requirements and is habituated to different fire regimes. The wrong fire regime
in a vegetation community can make matters worse. As mentioned earlier, more frequent fires in coastal sage scrub are
promoted by the invasion of non-native plants that outcompete native plants in this community. In turn, the non-native
plants quickly recolonize the burned areas, perpetuating the cycle. Where fire has been excluded by humans, ecosystems
adapted to longer, natural fire intervals (e.g. high-elevation areas) have less need for prescribed fire or fuels reduction
because fire suppression has not altered the natural fire regime as severely in these ecosystems. Ecosystems adapted to
a shorter mean fire-return interval have experienced a more abnormal fuel buildup, and therefore the need for interven-
tion may be more urgent (e.g. mixed-conifer alliances). Where fire intervals, intensity, and extent have been increased
by humans, such as in coastal sage scrub, the use of prescribed fire should be conducted carefully in the late fall and
early winter to eradicate brome grass, rip gut, and other invasive species before the seed sets and falls to the ground.
Non-fire fuels reduction techniques may also be appropriate, particularly where these ecosystems abut the wildland-
urban interface.

The goal of Forest Service fire and fuels management policy should be updated to address new data regarding fire regimes
and fire condition classes for prescribed fire management (i.e., 1995 Federal Wildland Fire Management Policy and the
2001 Review and Update of the Federal Wildland Fire Policy). This updated direction should include the reestablish-
ment of historical fire regimes wherever possible in fire-adapted ecosystems in a biologically appropriate manner both
to reduce the danger of unwanted fires and to improve ecosystem health. This means reinstituting a natural burn season,
burn interval, size, variability, and intensity that mimic the fire regime with which the ecosystem evolved and adapted.
In ecosystems where humans have decreased fire frequency, normal fire regimes should be reestablished through use of
prescribed fire or wildland fire, whenever burning is compatible with protection of human life and property.
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AREA DESCRIPTION

See section 5.0, Vegetation Management.

DESIRED CONDITION

Vegetative communities in the Forests experience the natural pre-fire suppression burn cycles. The profile for fuels and
the fire return interval is tailored to the Potential Natural Community of that site based on the best available science.

Forest ecosystem integrity (nutrient cycling, fire resiliency, vegetative community composition) is restored and enhanced
by periodic low- to moderate-intensity prescribed fire in mixed-conifer alliances. Severe fires affecting large areas are
infrequent and located in areas away from the wildland-urban interface.

Fire-dependent plant and animal species are flourishing. Prescribed burning is used to effectively restore habitat and
promote recovery for Threatened, Endangered, and Sensitive species (TES) in the appropriate vegetative communities
(i.e., excluding desert scrub, pinyon-juniper woodlands, etc.). The mosaic pattern of vegetation fostered by a natural
fire regime restores and maintains the biodiversity expected for each vegetation type and provides refuge for a variety
of listed and sensitive species. The reintroduction of fire significantly reduces the risk of unnaturally frequent stand-
replacing and high-intensity fires.

Loss of life and property as a result of wildland fire is rare.

Public awareness about the ecological role of fire is increased, including an understanding of the fire risk of current
fuel loading and the need for management changes. A public education campaign generates greater interest, support,
and commitment from the public in managing fire risk and solving fire management problems. The public has a greater
tolerance for temporary declines in air quality and visibility from occasional prescribed burns.

OBJECTIVES

Develop and approve fire management plans (regional, Forest-specific, and site-specific) that fully comply with the
Federal Wildland Fire Policy within 3 years.

In regional and Forest-specific fire management plans, prioritize fuels treatments and the use of prescribed fire as the
primary management strategy in middle- and lower-elevation forests (foothill oak-woodlands, conifer/hardwood forests,
montane conifer forests, coastal sage scrub, chaparral, and grasslands). This does not include desert scrub, subalpine
forests, and pinyon-juniper woodlands. The primary, initial focus of the fire and fuels management program, including the
use of prescribed fire, should be the high-risk lands at lower and middle elevations, including oak woodlands, brushfields,
ponderosa pine forests, and mixed-conifer alliances that contain high fuel loads and high potential-ignition ratings.

Prioritize for fire and fuels management as follows:

1. Protect life, property, and natural resources in that order of priority, in accordance with Forest Service policy.
Fuels treatments should be initiated first and most intensively in the wildland-urban interface, and other developed
areas.

2. Treat high-hazard areas first. Evaluation of fire hazard should examine the natural fire interval in each ecosystem;
actual, quantitative assessments of fuel loading and fire probability in each area; presence of roads, timber harvest,
or other management; and presence of structures and human habitation.

3. Minimize all manipulations (including fire suppression) in roadless areas, late successional forests, and wilderness
areas where fire has been excluded. Allow fire where possible in these areas.

4. Close and obliterate appropriate roads in wildlands and restrict appropriate activities during high fire season.

5. Increase staffing for fire patrol technicians and recruitment of volunteer fire lookouts.

6. Commodity production (timber harvest and domestic livestock grazing) is not a valid reason to initiate or prioritize
fuels reduction projects.

Minimize interference with normal succession, species composition, and structure of the target ecosystem, and avoid
introduction of exotic species. Increase the acreage covered by wildland fire use plans that utilize natural ignitions.

Craft site-specific burn plans that describe the tradeoffs of winter/spring burning versus in-season burning (sections 5.0,
Vegetation Management, and 7.0, Focal Species).
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Planning

Integrate watershed and fire management planning, including an analysis of vegetation type, soil types, slope, topography,
and climate, and how that translates into sediment loading. With fire suppression, post-fire watershed analysis should
use the best available tools to minimize soil runoff and sediment load. Consider the cumulative effects of wildfire on
potential flooding and sedimentation when planning, conducting, and scheduling vegetation treatments.

Evaluate riparian ecosystems for their susceptibility and vulnerability to fire effects and design necessary fire prescrip-
tions to promote riparian ecosystem health and support the continued presence of native species within 3 years of the
adoption of this plan.

Water, wildlife, botanical, ecological, and soils specialists should participate in all planning teams so fire and fuels
management activities result in the maximum ecological benefits. Rare species and other resources will then not be
inadvertently harmed during management activities.

Archaeologists and historians shall participate in planning teams to address cultural resource concerns.
Integrate invasive species management and fire management to assist in the eradication of invasive species.

By Forest, evaluate the fire risk and fire hazard of each vegetative community including the identification of areas with
high potential for large, high-severity wildfires, based on mapping the best available data on hazardous fuels, fuel loads,
and profiles (section 5.0, Vegetation Management). Use a database and GIS mapping to plan and establish management
priorities. Regularly update the maps and database to track the changing nature of the fire-fuel relationship over time.
Updated information includes the time elapsed since the last fire, successional changes, bark beetle outbreaks, and other
shifts in forest health conditions.

Complete a spatially explicit map identifying priority treatment areas for each Forest within 2 years of the adoption of
this plan and annually update with current information. Each Forest shall prioritize 10 areas for treatment each year based
on the risk to life and property and other natural resources, especially TES species, using criteria such as the quantity
of small and large- diameter fuels, fire ignition history, elevation, slope, and aspect.

Within 2 years, use the information from the maps and database to develop an action plan for each Forest that is based
on an interdisciplinary assessment of resource needs. Treatment areas and appropriate treatment methods are listed and
prioritized, and projected costs will be estimated. Include a schedule that sufficiently treats at least 10% of identified
high-priority fire risk areas annually.

Use (and update) GIS technology for all aspects of planning—pre-attack; pre-suppression; and prescribed fire—incor-
porated into other resource management programs. Hire and maintain adequate staff to fulfill this objective.

Use manual fuels treatments (i.e., undergrowth reduction) on a limited basis, solely to reduce hazardous fuel loads
before fire is reintroduced, or where prescribed fire cannot be used safely or effectively as the initial fuels treatment.
Such treatments shall be expressly non-commercial and result in a measurable net reduction of the fuel load and of fire
hazard.

Seek funding for prescribed fire and undergrowth reduction projects at a level that allows the objectives to be achieved.
Prescribed fire shall be a priority allocation for fire suppression planning and funding.

Ensure that, on average, ambient air quality and visibility values across the Forests are within federal and state standards
for particulate matter and visibility. Flexibility is permitted to implement burning programs that temporarily may
exceed standards but reduce the risk of larger fires that would result in more prolonged and extreme degradation of air
quality.

Cooperate and coordinate with other state and federal agencies and conservation entities in fire management planning
and implementation to ensure the proper and comprehensive management of Forest resources, and to better provide for
the protection of lives and property.

Monitor and match human-caused fires (either accidental or arson) against a previously determined prescribed burn
plan. Under strictly determined circumstances, if compatible with fire management goals, the fire will be permitted to
burn, provided the Forests have sufficient resources to manage it as such.

In accordance with the objectives described above, determine the allocation of fire management funds for the Region
to each Forest. Allocate funds to treat areas of the highest priority first.
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Coordinate prescribed fire projects with:
* Guidelines related to airshed and air quality designations and objectives
* Other activities to reduce forest fuel loading
* Protection and recovery of riparian vegetation
* Efforts to control the spread of exotic plant species
» Watershed restoration programs
* Recovery efforts for TES species

Undergrowth Reduction

In mixed-coniferous forests, use manual fuels treatments (i.e., undergrowth reduction) of small (<12-inch diameter) trees
in late summer (August) before fire is reintroduced where prescribed fire cannot be used safely or effectively as the
initial fuels treatment. Couple mechanical treatments with commitments (with timelines, funding, etc.) to do appropriate
fire reintroduction within a year of undergrowth reduction. To the maximum extent possible, rake duff around the base
of large (>12-inch diameter) trees to minimize risk of mortality during burning.

Where stack burning is used in the fuels reduction process, it shall only be conducted to the extent that excess soil
sterilization does not occur. Consider alternate methods such as high-temperature incineration. Where chipping is used,
spreading of chips in forest environments will be minimized or conducted in a way that will not retard natural forest
regeneration.

Design and implement alternative, small-scale projects that support sustainable fuel reduction. For example, the Forest
Service could stockpile the bulk fuels and other biomass collected during undergrowth reduction activities and have the
fuelwood publicly available at a frontcountry site through a collection permit (see section 24.0, Timber Harvest). Retain
large down debris on the forest floor at levels determined appropriate for arboreal salamanders (section 7.8), southern
rubber boas (section 8.49), yellow-blotched salamanders (section 9.0), and other species.

Prescribed Burning

In the implementation of prescribed burning, transition from treating relatively small areas to treating large blocks of
land. Vary the intensity and timing of treatments and mitigations across the landscape to provide adequate protection
and meet the needs of resources.

When applying prescribed burning, start in low fuel buffer zones, then expand the application in bands from high
elevation to lower elevations.

Taking into account plant phenology, prescribed fire operations would optimally occur during the period of plant
dormancy, which varies by species and microclimate conditions. Monitoring phenology will be coordinated between
fire and ecology staff personnel.

Prescribed fire will not pose an imminent threat to human lives and property, and will not result in detrimental effects
to sensitive and listed species of plants, fish, and wildlife or scarce habitats, to the maxiimum extent possible.
Post-fire Management

Use the BAER program, where qualifying standards are met, to take timely actions to restore proper functioning of
ecosystems after wildfire.

Consult, under contract, with local Native American Tribes regarding traditional use of fire for the purpose of modifying
forest and grassland seral composition and restoring ecosystem function.

The Forest Service shall establish and implement project monitoring protocols for prescribed burns for both natural and
cultural resources.
Threatened and Endangered Species and Sensitive Habitats

Provide training, information, and ways to avoid impacts to TES species for all permanent field-going Forest
personnel.
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Fire planners and fire bosses are responsible for knowing the locations and types of TES species, habitats, the require-
ments of the ESA, and penalties associated with violating the ESA, and relate necessary restrictions and strategies to
ground personnel.

Locate incident bases, camps, helibases, staging areas, helispots, fuelbreaks, drop points, and other areas of human
concentration and equipment outside riparian areas and habitat for TES species. Exemptions are granted if the only
suitable and necessary site is in a riparian area, and that has been determined through a review and recommendation
by a resource advisor and biologist. The advisor defines the location, use conditions, and rehabilitation requirements
necessary to minimize adverse effects to aquatic resources.

Include resource advisors as part of the planning section of Fire Incident Command teams at the start of and throughout
incidents. When sufficient qualified (red-carded) resource specialists are available, they shall serve as field observers
attached to suppression operation division supervisors. Advisors shall make recommendations for the planning and
operations sections relative to protecting TES species resources, and shall brief crew supervisors and equipment operators
on locations and types of species and all TES habitats that occur in suppression areas.

Tothe extent feasible, wildfire suppression will occur outside wilderness and roadless areas to fulfill the mandate to preserve
natural processes and maintain fully functioning ecosystems within those areas. Except in the case of an immediate threat
to lives and property, a second level of review and approval will be required before the incident commander initiates
suppression activities involving the use of any heavy equipment in a roadless or wilderness area. The incident commander
shall complete a section in the incident report outlining the reason for any suppression activities in a wilderness or
roadless area. This report will undergo an administrative review with findings and full public disclosure.

The life cycle and habitat requirements of TES species shall help inform the development of suppression tactics and
strategies in riparian areas, including but not limited to water and chemical retardant drops; mop-up; and selection of
water sites.

Use minimum-impact suppression tactics near habitat for TES species including: the widening of existing fire lines when
possible in lieu of establishing new ones; using hand crews instead of bulldozers to establish new lines; establishing
hand lines and backfiring around TES species and their habitat to the maximum extent possible as a protective measure;
targeting water drops to protect but not destroy TES species and their habitat; avoidance of chemical retardant drops
near riparian areas and watercourses; and minimization of chemical retardant drops elsewhere.

Maintain sufficient cover within riparian habitats to provide for filtering of sediment and ash from burned areas, and to
minimize the loss of TES aquatic species during prescribed burning activities.

Burn plans that include riparian areas within their project boundaries or that are adjacent to sensitive riparian areas shall
weigh the potential harm of mitigation measures, for example fire lines, to minimize the spread of fire into the riparian
area against the risks and benefits of prescribed fire entering the riparian area. This analysis shall be disclosed during
site-specific NEPA analysis for burn plans.

Air Quality

Closely coordinate with local agencies that monitor air quality to ensure meaningful evaluation of local meteorological
conditions prior to burning.

Pursue innovative schemes that permit some flexibility with air quality laws and policies to successfully implement
prescribed burning. The agency should design and pursue other strategies that ultimately permit burning at the most
appropriate times and implement fire management that is more in keeping with historic fire patterns.

Develop a practicable set of guidelines to mitigate the health effects of frequent, long-term smoke exposure for workers.
As the use of fire is increased, so are investments in protective equipment and safety training for workers.
Fire Suppression

Ensure that fire suppression activities minimize ecological harm and are generally discouraged in inappropriate areas,
including wilderness, roadless areas, old-growth and riparian habitats, steep slopes, sensitive soils, and habitat for TES
species. The costs associated with fire suppression shall be significantly reduced in the long term through the use of
prescribed burning to reduce fuel build-up.
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Where fire suppression operations are restricted or regulated, coordinate with appropriate agencies, tribal entities,
landowners, public interest groups, and stakeholders to gain local support, ensure public safety, and minimize impacts
to air quality.

Wildland-Urban Interface

The Forest Service, California Department of Forestry and Fire Protection, and local fire agencies shall work cooperatively
to develop fire management standards for private property within or adjacent to Forest Service lands. Such standards
shall minimize fire hazard and have the flexibility to be applied on a site-specific basis that accounts for topography,
soil erodibility, existing fuels, and ease of access.

Each Forest will coordinate with adjacent landowners and local governments to prepare a prevention plan to reduce
fuel loading, reduce the risk of ignition in the wildand-urban boundary, and improve overall ecosystem health. Pursue
the use of fire-safe councils (see firesafecouncil.org) or citizens’ groups that advocate and emphasize fire reduction and
education within local communities.

Reduce the risk of moderate- to high-intensity wildfire within and immediately adjacent to the wildland-urban interface,
major transportation routes, facilities and structures, and other areas where the fire risk is high through the use of
undergrowth reduction and prescribed burning. Work with state and local transportation agencies to develop programs
for the reduction of flashy fuels (less than Y4-inch diameter) along highway right of ways to reduce the potential for
wildfire caused by vehicles, cigarettes, or other flammable materials.

The burden of fuel reduction is on the landowner, who is encouraged to install fire-resistant roofing, clear needles out
of gutters, and reduce flammable undergrowth (fuels in the vicinity of their homes and other structures) within 200 feet
of their home (Cohen 1999).

Prioritize high fire-risk inholdings for land acquisition. Discourage increased urban development in areas at high risk
of fire.

Plan and implement annual treatments to reduce fire hazard in the wildland-urban interface in order to substantially
reduce the existing fire hazard within 5 years of the adoption of this plan.

Techniques in the wildland-urban interface shall include, unless prohibited by resource protection goals, undergrowth
reduction, prescribed fire, type conversion from brush and exotic species to lower-risk native communities, and treatments
to break up the continuity of fuelbeds.

The goal of treatments will be to produce flame lengths averaging less than 8 feet on wildfires in urban interface zones
under average fire season conditions (90th percentile of fire weather attributes at most representative fire weather
station).

Public Education

Design and implement an active public awareness program that highlights the value of prescribed fire to improve the
resiliency of forest landscapes and the importance of treating the excessive accumulation of fuels. Focus the educational
program on local residents of the wildland-urban interface, nearby communities, and others likely to be affected by
drifting smoke.

Raise awareness among the residents of the wildland-urban interface of the importance of reducing excessive accumu-
lation of fuels and are taking steps to fire-proof their homes and create vegetative buffers, freeing the Forest Services’
resources to reduce fuel loads and restore ecological communities in wildlands. Foster cooperation between private
landowners and jurisdictional agencies to effectively reduce fire hazards and risks, and fire suppression costs. Discourage
future development in areas particularly prone to wildfire.

Mitigate health and safety concerns for firefighters and the general public through education.

STANDARDS

The standards in this section shall be interpreted to supplement, not replace, any standards regarding fire management
contained in other sections in this Alternative. If the standards in this section differ from the standards regarding fire
management in another section, the more environmentally protective standards shall apply.
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Planning

The Forest Service shall give fire and fuel hazard management highest priority at the interface between wildlands and
urban areas, and in chaparral surrounding bigcone Douglas-fir stands.

Undergrowth Reduction

The Forest Service shall utilize “light touch” (i.e., no new road construction or reconstruction, minimized soil compaction,
non-commercial, manual) undergrowth fuel reduction with prescribed burning to reduce fuels and improve habitat (see
section 24.0, Timber Harvest).

Prescribed Burning

Prescribed fire in forests shall be used with the following constraints: only in areas where natural fuel breaks exist, or
where temporary hand or wet lines can be constructed and later obliterated, and where fires can reasonably be contained
within a predetermined unit.

Post-fire Management

The Forest Service shall prohibit post-fire logging (see section 24.0, Timber Harvest). Post-fire logging can cause
significant damage to the post-fire ecosystem, including soil and seedbed disturbance, increased runoff and erosion
potential, and increased access due to more roads that increases the likelihood of illegal activities.

Threatened and Endangered Species and Sensitive Habitats

The Forest Service shall limit management activities in habitat for TES species and specially designated areas to
prescribed fire and hand removal of woody material as supported by watershed analysis, and shall comply with Timber
Harvest standards (section 24.0).

Maps shall be provided of all known TES species locations to Forest Fire organizations and law enforcement personnel
(these can be installed in Forest GIS layers). Maps of occupied habitats and briefings of LRMP standards and guidelines
shall be discussed, along with the requirements of the Endangered Species Act (ESA).

The Forest Service shall preplan suitable routes for emergency responses to avoid or minimize effects to TES species
in habitats.

Prior to, and after use in wildland fire suppression and rehabilitation, firefighting equipment shall be pressure-washed
to remove dirt and seeds to prevent the introduction and spread of invasive plants.

If a fire is likely to be widespread and uniform in an area where a TES species has a small and restricted population,
the Forest Service shall avoid prescribed burning in that area and/or gather seeds before a burn to ensure the species
regeneration.

The Forest Service shall minimize backfiring as a fire suppression tactic in TES species habitats if negative impacts
would result. Unburned islands within the fire perimeter will only be fired when they are a threat to fire containment
or control.

The Forest Service shall minimize use of heavy equipment in TES desert species (desert tortoise, leopard lizard,
giant kangaroo rat, kit fox) habitats to protect known burrow systems of these species from fire suppression-related
damage.

The Forest Service shall prohibit water from saline sources (e.g. Baldwin Lake) for fire suppression or water dispersal
on habitat for TES plant species.

The Forest Service shall limit disturbance of TES bird species nest sites when occupied, by employing appropriate measures
determined in consultation with the regulatory agency(s) or jurisdiction and Forest Service resource specialists.
Air Quality

To improve predictions of smoke levels from burning, the Forest Service shall carefully measure on-site fuel loads prior
to prescribed burning and carefully monitor smoke levels and wind and weather patterns during burn activities.
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Fire Suppression

The Forest Service shall restrict fire suppression efforts in areas where fire will cause little to no ecological damage and
where it poses little to no threat to human life or property.

For lightning-caused ignitions within wilderness or roadless areas and other large wildland tracts, the Forest Service
shall carefully monitor the fire, and when conditions are acceptable, treat/declare it as a prescribed burn, and deploy
minimal or modified suppression efforts in accordance with desired conditions and objectives, in an effort to restore
natural fire frequency.

The Forest Service shall primarily pursue fire suppression in the wildland-urban interface.

Suppression activities such as retardant drops, bulldozed firelines, extensive backfires resulting in large burnouts,
and extensive foam application shall be avoided to the maximum extent practicable. Firelines created by mechanical
equipment shall be constructed outside riparian areas, sensitive soils, unstable or steep slopes upslope of ecologically
sensitive areas, and other sensitive locations.

The Forest Service shall prohibit the use of fire retardant and Class A foam (NOI-125). Fire retardants poison the soil
and water and do little to slow the spread of a fire, especially under severe weather conditions. Most fires stop burning
due to a change in the weather, not due to fire suppression efforts.

Wildland-Urban Interface

Rather than defensible fuel profile zones, the Forest Service shall use shaded fuel breaks that encompass low fuel loadings
with natural vegetation types, resulting in the preservation of species, benefiting the wildland-urban interface, and laying
the groundwork for more successful landscape-level applications of prescribed fire. The Forest Service shall develop a
list of native vegetation that can be used in fuel breaks for each Forest District.

Public Education

The Forest Service shall manage activities to reduce the risk of human-caused fires, including seasonal campfire prohibi-
tions in both the frontcountry and backcountry, and closing and obliterating some roads.
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Section 3.0

AIRSHED MANAGEMENT

ISSUE STATEMENT

The magnificent vistas afforded by the Forests are often invisible to the urban dwellers, as the ranges are shrouded due
to both topography and air pollution. The South Coast region of California is the only region in the country that has had
its air pollution defined as “extreme” by an act of Congress (Palmer 1993). Southern California’s sullied atmosphere
doesn’t just impair the view; it takes its toll on both the region’s public and ecological health. Ozone, metals, toxics,
sulfur, and nitrogen deposition and particulate matter (PM-10) are generated by a variety of sources and are the pollutants
of greatest concern, affecting both visibility and ecosystem functioning in the Forests (USDA 1994). Car exhaust alone
in the San Bernardino National Forest has accelerated the aging of trees, with ponderosa pines (Pinus ponderosa) losing
needles, sycamore tree leaves wilting and turning brown, and forests generally more susceptible to disease and bugs
(L.A. Times 11/25/01). Millions of residents of the South Coast Basin (which includes Los Angeles, Orange, and parts
of San Bernardino and Riverside counties) breathe dirty air some one-third the days of the year. Ozone levels here, or
what most refer to as smog, are often twice the federal health standard. In 1995, the standard was exceeded on 98 days
at one or more Basin locations, most frequently in the east San Gabriel Valley.

The Air Resources Board has overall responsibility for air quality management in the state of California. The Board,
through Regional Air Quality Boards, enforces all air quality laws. On its face, managing air quality issues in the Forests
is a herculean task, as it is both jurisdictionally and technically complex. Nonetheless, the Forest Service can actively
control its own emissions and work with other agencies to influence the generation of pollutants from sources beyond
the Forest Service boundaries and formal authorities.

Chronically high levels of ozone deposition in some areas of the Forests have reduced the vigor, structure, and composition
of mixed-conifer alliances. Ponderosa pine (Pinus ponderosa), Jeffrey pine (Pinus jeffreyi) and Bigcone Douglas-fir
(Pseudotsuga macrocarpa) are especially affected, particularly in the western San Bernardino Mountains and eastern
San Gabriel Mountains.

Nitrogen deposition is one of the more serious problems facing the Forests and indeed many ecosystems throughout
the world. It threatens both terrestrial and aquatic ecosystems. Eutrophication (increased nutrient enrichment, usually
leading to increased biological production, i.e., algal blooms) of ocean and lake waters from excess nitrogen is more
readily apparent, but the impacts of artificially induced eutrophication on terrestrial resources are equally damaging.

Increased nitrogen from atmospheric deposition shifts ecosystems to weedy species and reduces biodiversity. In southern
California, some watersheds in the mountain regions contain peak nitrate levels in water that are 300 times higher than
those in nearby unpolluted mountain regions. Coastal sage scrub and mixed-conifer alliances of the western San Bernardino
Mountains and eastern San Gabriel Mountains are highly sensitive to increased nitrogen levels, as are lowland areas on
the coastal side of the mountains (western Riverside and San Bernardino counties).

These changes may appear gradually, and when the damage is advanced and difficult to repair, it potentially affects the
very survival of trees and shrubs, and as a result, the species that depend upon them.

While it is more challenging for the Forest Service to find means to control air quality generated by the major urban
areas of southern California, the agency can minimize its own generation of air pollution from vehicle use and industrial
activities, and its dependence upon fossil fuels within the Forests. Paradoxically, some pollution (smoke from prescribed
fire) may be occasionally necessary to ensure the health, quality, and resiliency of short-interval, fire-adapted ecosystems.
(See section 2.0, Fire Management.)

AREA DESCRIPTION

Airsheds and air quality issues affect all of the Forests.
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DESIRED CONDITION

The Forest Service upholds the mandate of the Clean Air Act (CAA) to protect natural resources from adverse effects
of anthropogenic air pollution; ensure that Forest Service emissions do not violate federal or state health standards; and

stringently protect the air quality of class I wilderness areas while simultaneously focusing on protecting the air quality
of Class 2 lands (the bulk of the Forests).

Air resource management is an integral, effective part of ecosystem management. All Forest Service lands are fully
protected by law from the adverse effects of air pollution. The California Air Resources Board (CARB) understands
and supports the protection of sensitive ecosystems on National Forest land. Monitoring of air quality and pollution is
state-of-the-art, coordinated with cooperators and sufficient to support the decision-making process.

All Forest managers routinely monitor the impact of management activities on air resources, addressing Forest Service
emissions and their effects. The apparent contradiction between preserving air quality and using fire as an ecosystem
management tool is resolved, and the need to create limited pollution as an “ounce of prevention” is understood and
accepted by authorities and communities both within and outside the Forest Service. State agencies work closely with
the Forest Service to develop State Implementation Plans (SIPs) that are consistent with resource protection goals.
Agencies’ actions conform to applicable laws and regulations.

Well-established relationships with academic and other research institutions, other agencies, other disciplines, non-
profit environmental research organizations, and the public help the Forest Service efficiently and effectively address
the agency’s responsibilities as air resource stewards of the Forests.

Air resource managers receive and use techniques, technologies, and research findings in a timely manner, influencing
the direction of research to achieve real airshed protection needs.

The skills and budget necessary to meet the demands of the air resources program are available, an effective information
management system is in place, and program successes are duly acknowledged. Forest Service stewardship of air resources
is based on science, integrated in internal and external management activities, and recognized as highly effective.

OBJECTIVES

Work with the California Air Resources Board (CARB) and all relevant Regional Air Quality Boards to solicit technical
advice and field analytical monitoring for airborne contaminants.

Review state-processed permit applications for new point sources of air pollution (Prevention of Significant Deterioration
Permits or PSDs). Review SIPs and operating permits.

Create an interagency monitoring network that provides air resource managers with access to current information on
exposure, deposition, and impacts of pollutants on the Forests and that notifies managers of pending changes in policy,
regulations, research activities, and monitoring network designs.

Within 3 years, design studies to determine if areas within the Forests suspected of nitrogen deposition damage should
be treated with recalcitrant soil amendments with high lignin content.

Treat current areas within the Forests suspected of being damaged by increased nitrogen deposition (decreased vegetation
biodiversity and/or damage from acid rain) and ozone depletion.

Review existing inter- and intragovernmental agreements, memorandums of understanding, and partnership agreements
for their currency and relevancy; identify and establish new agreements as needed.

Initiate actions to affect the rules that dictate how the state determines the emissions a PSD permit applicant must
include when determining downwind concentrations from a source to ensure inclusion of all types of emissions that
could degrade aesthetic values and ecological health.

Identify and implement ways to provide Forest Service staff with easy access to new information and technologies
related to air pollution effects and air resource management.

Characterize the natural range of variability for ecosystem functions that are influenced by poor air quality.

Identify areas where additional research is needed to characterize emissions from non-Forest Service management
activities.
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Develop, update, and review progress on research and monitoring needs for air quality and the effects of air pollution.

Develop technical and administrative tools to properly implement conformity rules and other applicable standards,
guidelines, and regulations.

Develop an emissions inventory for agency activities in order to better manage pollution originating in the Forests.
Develop emission inventories that allow land managers to consider the acute, chronic, and cumulative effects of Forest
Service emissions. Identify areas where additional research is needed to characterize emissions from Forest Service
management activities.

Coordinate with other resource managers and agencies to develop a policy on the role of fire and air quality in ecosystem
management, and to carry out research, public education, and management strategies for air resources.

Initiate actions to efficiently transfer new research findings, technologies, and techniques to air resource managers and
their partners and integrate air resource management into ecosystem management. Fashion basic research results into
tools that can readily be used by resource managers and their partners.

Plan and implement a public awareness and communication program that explains the harmful effects of air pollution
on natural and cultural resources. Amplify importance of the Forests as sites for carbon sequestration and emphasize
why the Forests are an essential resource that must be protected in order to better protect regional air quality.

Formulate a plan for discovering and developing nongovernmental partners.

Review the air resource management workload and develop a plan to augment staff and raise skills to a level that is
appropriate to perform efficiently the task of air resource management. Prioritize the air resource management workload
to provide completed products within a reasonable timeframe using existing resources.

Pursue transportation planning with transportation agencies and contractors to develop mass transportation strategies to
promote public access while minimizing traffic and crowding in the Forests. Within 2 years, commit to a public transit
plan within the Forests.

Within 1 year, develop ads, brochures, and materials to promote and encourage non-motorized travel and enjoyment
within the Forests. (See section 20.0, Environmental Education.)

Within 1 year, provide educational materials and/or training to Forest visitors, employees, residents, business owners,
and regional industry to promote and educate about the importance of increased fuel efficiency and alternative sources
of power. (See section 20.0, Environmental Education.)

STANDARDS

The standards in this section shall be interpreted to supplement, not replace, any standards regarding global warming and
climate change contained in other sections of this Alternative. If the standards in this section differ from the standards
in another section, the more environmentally protective standards shall apply.

The Forest Service shall limit air pollutant emissions from motorized use and fossil fuel-dependent facilities and industry
within the Forests.

The Forest Service shall produce a plan to implement and phase in alternative energy sources—especially solar energy
for facilities and public buildings—to be fully phased in by 5 years of the adoption of this plan.

The Forest Service shall switch to renewable energy sources (e.g. solar) for all energy needs within 10 years of adoption
of this plan (see section 4.0, Global Warming and Climate Change).
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Section 4.0

GLOBAL WARMING AND CLIMATE CHANGE

ISSUE STATEMENT

The rate at which the planet is warming appears to have increased four-fold in the last century (Field et al. 1999). Scientists
are still divided as to whether this increase in the rate of warming is caused partly by natural climate variability. However,
the concentration of atmospheric carbon dioxide has increased in proportion with this temperature increase (Field et
al. 1999). Carbon dioxide and other greenhouse gases increase heating at the Earth’s surface by trapping solar energy
within the atmosphere. Human activities such as burning of fossil fuels and timber cutting are considered responsible
for much of the increase in greenhouse gases. California has the world’s seventh-largest economy and accounts for 2%
of the world’s fossil fuel use (Field et al. 1999). California could be a model for the world by reducing its dependence
on coal, oil, and gasoline, thereby reducing greenhouse gases that lead to climate change. Federal agencies such as the
Forest Service should be at the forefront of this effort.

This section summarizes some of the predicted impacts of climate change on southern California, management challenges
confronted by the Forest Service, and objectives and standards for meeting those challenges.

Studies indicate that California winters will become warmer and wetter during the next century (Field et al. 1999).
Summers will also become warmer, but the temperature increase will not be as great as the winter increase; the projection
for the next century shows an average 3-5° Fahrenheit increase in the winter and a 1-2° Fahrenheit increase in the summer
(Field et al. 1999). Most of California’s precipitation falls in winter, and in the future more of it is likely to fall as rain
and less as snow, a change that is likely to lead to increased winter runoff and decreased summer stream flow (Field et
al. 1999). The consequences for spring and summer soil moisture are difficult to predict, but the state’s summers are
likely to remain hot and dry, and perhaps become even hotter and drier. Such a consequence, combined with decreased
summer stream flow, would exacerbate water shortages in the state (Field et al. 1999).

A large proportion of the effects of climate change on California ecosystems will be indirect; climate change may alter
the frequency and/or intensity of extreme weather events such as severe storms, winds, droughts, and frosts in still-
uncertain ways (Field et al. 1999). Similarly, the frequency and/or magnitude of some ecologically important processes
such as wildfires, flooding, disease, and pest outbreaks are likely to alter as climate changes occur (Field et al. 1999).
Altogether, these difficult-to-predict phenomena, driven by shifts in climate patterns, may be more important for the
future of California ecosystems than changes in average temperature and precipitation. For example, an increase in
Santa Ana wind conditions, combined with warmer, drier summers, could escalate wildfires in California (Field et al.
1999). Pests, such as pine bark beetles, could become more prominent or more destructive if shifts in climate stress
trees (Field et al. 1999).

Another major expected consequence of climate change is the shift of vegetation types and habitat (Field et al. 1999).
Tracking how and where ecosystems will move is not straightforward, because species move individually, and their fate
may be altered by changes in the availability of water and nutrients or patterns of fire, drought, or pest attack (Field et
al. 1999). Computer models suggest that the arid shrublands of southern California’s foothills may give way to grassy
savannas while shrubs replace forests on higher slopes (Neilson 1995; Haxeline and Prentice 1996). Trees, in turn, may
gain ground upslope (Neilson 1995; Haxeline and Prentice 1996). In much of southern California, fragmentation of the
landscape by human development, invasion by non-native species, nitrogen deposition, and air pollution may limit the
reestablishment of native ecosystems (Neilson 1995; Haxeline and Prentice 1996).

When suitable habitat disappears or shifts, species are obviously affected. Predicting the impacts of future climate change
on biological diversity is complex and challenging, but guided by key scientific principles. Perhaps the most important
of these principles is the “species-area relationship.” This is the trend for the number of species to decline as the size of
available habitat decreases or its isolation increases (Rosenzweig 1999; see also section 14.0, Habitat Linkages). When
suitable habitat disappears, so do species. The area occupied by a species could contract or expand with climate change,
depending on which geographic zones still offer a suitable climate (UCS 1999). Climate change will cause a shift in
the distribution of species toward the most favorable habitats (UCS 1999). Their expansion into new habitat will be
controlled by the combination of their own dispersal ability and the barriers they face, both natural and human-created
(UCS 1999). The large, slow-growing organisms that dominate many ecosystems may persist as non-reproducing adults
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for extended periods, but they will, at least in theory, be the species most likely to disappear over time as patches of
available habitat shrink (Tilman et al. 1994; UCS 1999.)

One study predicts that 5-10% of California’s native plant species would no longer find suitable temperature conditions
anywhere within the state if average temperatures warmed 5-6° Fahrenheit (Morse et al. 1995). Another study has
documented an already-occurring shift in one species range: the Edith’s Checkerspot butterfly. This study compared
current survey results with museum records, and concluded that the species was 4 times more likely to become extinct at
the southern extreme of its habitat than at the northern extreme (Parmesan 1996). Moreover, the study found that fewer
populations disappeared at sites in the highest elevations (Parmesan 1996). Finally, the researcher found that about one
third of the original survey sites could no longer be used for comparisons because they had become too degraded to
qualify as suitable habitat (Parmesan 1996).

As the twenty-first century wears on, human-induced climate change will increasingly interact with other pressures that
stress California’s ecosystems. In the future, direct impacts generated by the state’s rapidly growing human population
will be intensified by the impacts of climate change. Global climate change is a critical factor to be considered in the
management of the Forests.

While it is impossible to state with precision what climate change will bring to southern California, the changes will be
far-reaching, complex, and pose difficult challenges for the preservation of biological diversity and ecosystem health.
Even a relatively modest change in climate could have devastating effects. Because only 18% of land in the state receives
protection as a public or private reserve managed at least in part for species protection (Field et al. 1999), the areas
encompassed by the Forests will be absolutely critical in efforts to protect and maintain biological diversity in coming
years.

AREA DESCRIPTION

Global warming is expected to affect all areas within the Forests.

DESIRED CONDITION

The Forest Service has minimized the disruptive impacts of climate change on southern California ecosystems in 2
main ways: minimizing the pace and intensity of the change in climate, and managing actions to strengthen and protect
vulnerable ecosystems.

OBJECTIVES

Reduce the contribution to greenhouse gas production and global warming caused by the Forest Service’s activities.

Protect, restore, and enhance existing biological diversity on Forest lands while recognizing that these lands will become
an even more vital refuge for species impacted by global warming.

STANDARDS

The standards in this section shall be interpreted to supplement, not replace, any standards regarding global warming and
climate change contained in other sections of this Alternative. If the standards in this section differ from the standards
in another section, the more environmentally protective standards shall apply.

The Forest Service shall reduce its greenhouse gas-producing activities with steps including, but not limited to:

* Converting its vehicle fleet to 100% zero and/or low (i.e., hybrid) emission vehicles within 2 years of adoption of
the Forest plan;

» Switching to renewable energy sources (e.g. solar) for all energy needs within 10 years of adoption of the Forest
plan.

The Forest Service shall study the effects of global warming throughout the Forests by implementing the following:

* Establish and maintain long-term research and monitoring plots on appropriate locations throughout the Forests to
study and document the effects of global warming on the Forests;

* In consultation and in conjunction with other state and federal agencies and independent experts, conduct an analysis
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of the projected impacts of global warming on the resources of the Forests. Such analysis shall be completed within
4 years of the adoption of the Forest Plan.

The Forest Service shall ameliorate the impacts of global warming on biological diversity and ecosystems of the southern
California region by implementing the following:

* Any analysis conducted by the Forest Service shall include the contributed analysis of the activity or project to
global warming as well as the projected impacts of global warming on the Forest resources affected by the activity
or project. Activities to be evaluated for their impacts include, but are not limited to, oil leasing and drilling on forest
lands, timber harvest on forest lands, and on- and ORV use on Forest lands.
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ELEMENTS OF BIOLOGICAL DIVERSITY

Section 5.0

VEGETATION MANAGEMENT

ISSUE STATEMENT

The Forests encompass mountain ranges with extensive coastal and desert scrublands, montane meadows, and hardwood
and conifer forests; the San Joaquin Valley; and the interior Mojave and Colorado deserts. The extraordinary diversity
of plant and animal species in this global biodiversity hotspot is due in part to the wealth of plant community types,
many of which are sensitive, rare, and unique. The primary vegetative communities in the Forests include hardwood
forests and woodlands; conifer and conifer/hardwood forests; chaparral, coastal sage, and desert scrub; and meadows,
grasslands, and herbaceous habitat types.

At least dozens of rare and/or sensitive vegetative communities occur in the Forests, including valley oak (Quercus.
lobata), Engelmann oak (Q. engelmannii), and California black walnut (Juglans californica var. californica) woodlands;
Cuyamaca (Cupressus stephensonii), Sargent (C. sargentii), and Tecate cypress (C. forbesii) groves; pebble plains;
gabbro, serpentine, and limestone/carbonate outcrops; montane meadows; Santa Lucia fir (Abies bracteata); black
cottonwood (Populus balsamifera); bigcone Douglas-fir (Pseudotsuga macrocarpa); and Torrey pine forests (Pinus
torreyana). Many of the rare and endangered vegetative communities in California are being destroyed or drastically
altered. Sawyer and Keeler-Wolf (1995) note that without quantitative descriptions of California’s vegetation types, it is
not possible to distinguish the rare or endangered alliances from other, more common ones — and we cannot justify their
protection if we cannot clearly define them. Most important in identifying sensitive communities is the development of
accurate maps. Accuracy of existing maps developed by the Forest Service from remote sensing data could be as low as
50% (M. Bond, Center for Biological Diversity, unpublished data). Table 5-1 shows the percentage of rare community
types in the Forests (from Stephenson and Calcarone 1999; page 41). However, many more sensitive alliances that occur
in the Forests have been identified in List of California Terrestrial Natural Communities Recognized by the California
Natural Diversity Database (California Department of Fish and Game 2002).
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TABLE 5-1

RARE COMMUNITIES ggﬁ%?rsrﬁEngN
Valley oak woodlands (narrowly distributed plant community) 8% (680)
Engelmann oak woodlands (narrowly distributed plant community) 12% (6,461)
Black walnut woodlands (narrowly distributed plant community) 12% (2,828)
Cuyamaca cypress groves (narrowly distributed plant community) 100%

Tecate cypress groves (narrowly distributed plant community) 85% (5,744)
Gabbro outcrops (unusual soils) 41% (33,489)
Montane meadows (threatened in portion of range) 38% (21,070)
Pebble plains (unusual soils) 60% (227)
Limestone/carbonate outcrops (unusual soils) 87% (18,177)
Serpentine outcrops (unusual soils) (31,470)
Sargent cypress groves (threatened in portion of range) 74% (1,173)
Santa Lucia fir forests (narrowly distributed plant community) 95% (7,197)
Bigcone Douglas-fir * Unknown
Black cottonwood* Unknown
Torrey, Monterey, and Bishop pine * Unknown
Valley-Foothill riparian forest and scrub* (14 alliances) Unknown
Gowen and Monterey cypress™* Unknown
Coast redwood* Unknown
Incense-cedar* Unknown
Limber pine* Unknown
Parry pine* Unknown
Coastal sage scrub* (6 alliances) Unknown
Chaparral* (8 alliances) Unknown
Desert scrub* (2 alliances) Unknown
Grassland and Prairie* (9 alliances) Unknown

* Not listed in Stephenson and Calcarone (1999) but identified as rare in the List of California Terrestrial Natural Communities Recognized by
the California Natural Diversity Database (California Department of Fish and Game 2002).

The foundation of vegetative community management should be the identification of Potential Natural Community for
a given vegetative alliance, and the objective of all management activities in the Forests should include the attainment
of Potential Natural Community for each vegetation type. In this document, Potential Natural Community is defined
as the original biotic community that occurred in a given vegetation type before European settlement, and that would
be established if all natural successional sequences of its ecosystem were completed and were allowed to arrive at a
dynamic balance. Grazing by native fauna and natural disturbances such as drought, floods, wildfire, insects, and disease
are inherent in the development of Potential Natural Communities.

The acceptance of non-native invasive species into a system could seriously threaten the continued existence of many
vegetative communities. For example, the spread of red brome (Bromus rubens) into coastal sage scrub has increased
fire frequencies and caused type conversion from shrublands into grasslands. Thus, the prevention of invasion and the
systematic eradication of non-native species should be incorporated into management of all vegetative communities. In
addition, any activity in the Forests should be permitted only if it does not significantly deter progress towards Potential
Natural Community.

In this section, our descriptions of the vegetative communities occurring in the Forests follow alliances as outlined in
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A Manual of California Vegetation, by Sawyer and Keeler-Wolf (1995) and the List of California Terrestrial Natural
Communities Recognized by the California Natural Diversity Database (California Department of Fish and Game 2002).
These systems are widely accepted, detailed classification systems, floristically based on lower units of plant associa-
tions, and compatible with other systems used in California, such as the California Biodiversity Council.

AREA DESCRIPTION — FOREST-WIDE

At least 5 major ecological communities occur in the Forests. Table 5-2 describes percentages of ecological communities
in each mountain range that occur in the Forests (from Stephenson and Calcarone 1999; pages 27-34):

TABLE 5-2
PERCENTAGE OF ECOLOGICAL COMMUNITIES IN EACH MOUNTAIN RANGE

ACRES CNF SBNF ANF LPNF
OF San Santa San San San Castaic | S. Los S. N. Santa
TYPE Diego | Ana | Jacinto | Bernar- | Gabriel Padres | Santa | Lucia

dino Lucia
FoothillOak
Woodland 23% 53% 52% 0% 66% 48% | 48% | 31% 84% 45%
Chaparral
and Scrub
Habitat 54% 68% 62% 66% 86% 63% 82% 62% 78% 71%
Lower
Montane
Forest 28% 95% 81% 81% 97% 90% 91% 19% 57% 74%
Montane
Conifer
Forest 42% 0% 78% 79% 97% 93% 96% 1% 69% 79%
Desert-side
Montane 75% 0% 59% 84% 72% 13% 85% 57% 0% 77%

See area descriptions below for detailed discussions of each vegetative community in the Forests.

DESIRED CONDITION — FOREST-WIDE

Potential Natural Community has been reached and fire regimes are restored to their historic range of variability in all
vegetative communities. Any management or other activities occurring in the Forests are evaluated for their impacts
on Potential Natural Communities prior to authorizing the activity, and impacts are monitored annually to ensure that
vegetative communities are properly managed.

OBJECTIVES — FOREST-WIDE

Develop an accurate map of all vegetation types to the alliance level in the Forests, including sensitive communities,
within 3 years of the adoption of this plan.

Manage each vegetative community according to its unique needs. Management includes conducting prescribed burns,
eradicating non-native species, and prohibiting activities (e.g. domestic livestock grazing, oil and gas drilling, unmanaged
recreation) that impede significant progress towards Potential Natural Community of a vegetation type.

Develop cooperative interagency agreements that analyze management of vegetative communities in consultation with
local, state, federal, and non-governmental organizations. Impacts of any proposed management activity on adjacent or
overlapping jurisdictions or otherwise affected lands shall be analyzed cooperatively. Examples include adjacent Multiple
Species Habitat Conservation Plans and Natural Communities Conservation Plans.
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In addition to tree and shrub species, include a native herbaceous component of both annuals (e.g. wildflowers) and
perennials (e.g. bunchgrasses) in restoration efforts.

STANDARDS — FOREST-WIDE

The Forest Service shall complete a comprehensive, ground-based survey and develop a fine-scale map of all vegetation
types to the alliance level in the Forests within 3 years of the implementation of this plan. Prioritize mapping of riparian
areas. An example includes the vegetation map of Anza-Borrego State Park developed by the California Department of
Fish and Game (J. Evans, CNPS, pers. comm.). The map should use the latest available alliance data recognized in the
List of California Terrestrial Natural Communities Recognized by the California Natural Diversity Database (California
Department of Fish and Game 2002). Consider also classifying sites by vertical vegetation layers rather than a one-
dimensional vegetation type. Layers could include canopy of conifers, midstory of oaks, understory of shrublands, and
meadows, so that vegetation properties can be spatially correlated (R. Minnich, U.C. Riverside, pers. comm.).

The Forest Service shall describe the Potential Natural Community of each vegetative community in the Forests within
5 years of the implementation of this plan. Determination of appropriate species composition for the Potential Natural
Community to use for revegetation and restoration shall be based on the following data:

 The presence of any residual native species
* Historical vegetation data such as the Wieslander Vegetation Type maps
* Historical accounts from the earliest explorers and settlers

» Undisturbed reference sites in each vegetative community for comparison with areas that are grazed, harvested,
roaded, etc

* If no undisturbed areas exist in a vegetative community, ongoing monitoring in newly rested areas to compare with
areas that were designated suitable for activity

In the Forests, the Forest Service shall identify and map all vegetative alliances identified as sensitive or rare in the List
of California Terrestrial Natural Communities Recognized by the California Natural Diversity Database (California
Department of Fish and Game 2002). Examples include southern willow scrub, coast live oak riparian forests, and other
riparian habitats, and Riversidean coastal sage scrub.

The Forest Service shall utilize the vegetation classification systems described in the List of California Terrestrial
Natural Communities Recognized by the California Natural Diversity Database (California Department of Fish and
Game 2002), as well as in Holland (1986) and Sawyer and Keeler-Wolf (1995), and crosswalk to California Wildlife
Habitat Relationship for classifying vertebrate habitat.

The Forest Service shall complete a spatially explicit map identifying priority fire-treatment areas for each Forest within
2 years of the adoption of this plan and annually update with current information (see section 2.0, Fire Management).
Each Forest shall prioritize 10 areas for treatment each year, based on the risk to life and property and other natural
resources, especially TES species, using criteria such as the quantity of small- and large-diameter fuels, fire ignition
history, elevation, slope, and aspect.

The Forest Service shall designate a Research Natural Area for each vegetative community, including a reference site,
to determine Potential Natural Community of each vegetation type/alliance. The Forest Service shall work cooperatively
with the University of California and other research organizations to study and monitor Potential Natural Community
and to conduct vegetation studies.

The Forest Service shall limit restoration or management activities, such as prescribed fire and undergrowth reduction, to
the non-breeding season for birds, to the maximum extent practicable. This varies by region but typically extends from
September through February in California. When such actions are absolutely necessary during the breeding season, the
disturbance shall be timed to minimize impacts on nesting birds.

The Forest Service shall conductrestoration activities, such as soil stabilization inmeadows, using BMPs (Best Management
Practices) as outlined by the Regional Water Quality Control Board, to the maximum extent practicable.

The Forest Service shall use only locally harvested, native plant species in restoration activities.
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Hardwood Forests and Woodlands

Oak woodlands have been called the “quintessential landscape of California” (CPIF 2000a). Oak woodlands contain the
richest wildlife species abundance of any habitat in California, harboring over 330 species of vertebrates alone, primarily
because they produce acorns — a high-quality, abundant food supply (Verner 1980, Ostfeld et al. 1996). Hardwood
ecosystems include lower-elevation (sea level to 3,600 feet) “closed canopy” woodlands, and may include species such
as coast live oak (Quercus agrifolia), as well as “open oak” savanna woodlands, including species such as blue oak (Q.
douglasii), Engelmann oak, valley oak, and coast live oak. Hardwood forests also include riparian forests and scrub
from sea level to 4,500 feet, as well as higher-elevation (3,000 to 8,000 feet) montane hardwoods such as California
black oak (Q. kelloggii), canyon live oak (Q. chrysolepis), interior live oak (Q. wislizenii), California bay (Umbellularia
californica), and alder (Alnus spp.).

The major threat to valley and blue oak woodlands in California is the lack of regeneration over the past century
(Borchert et al. 1989, Borchert et al. 1993, Standiford et al. 1997, Swiecki et al. 1997, CPIF 2000a). Historically, savanna
woodlands in southern California may have had a ground layer of native wildflowers and/or perennial bunchgrasses, and
the current ground layer of introduced Mediterranean annual grasses may be interfering with oak sapling recruitment
(R. Minnich, pers. comm.). In oak woodlands, the water table is not generally accessible to the trees throughout the
year, so competition for surface water from fast-growing grasses decreases recruitment. Domestic livestock grazing
also reduces recruitment as livestock eat seedlings and trample acorns (see section 25.0, Domestic Livestock Grazing).
Domestic livestock grazing is common in the Forests’ oak woodlands — 60% of Engelmann oak woodlands and 87%
of blue oak woodlands are within grazing allotments (Stephenson and Calcarone 1999). California black walnut, blue
oak, and valley oak are adapted to regenerate after low- to moderate-intensity fires by stump sprouting, but the current
herbaceous biomass in the understory may be more flammable than the original understory. As a consequence, shorter
fire return intervals may be impacting these vegetative communities (R. Quinn, CalPoly Pomona, and R. Minnich, pers.
comm.). Root damage is another potential threat to oak woodlands. California’s native oaks have developed adaptations
to survive the long, dry summers. When an acorn first sprouts, rapid root development occurs to reach moisture deep
underground, with little growth occurring above the ground. An extensive lateral root system then spreads out well
beyond the trunk as the tree matures. Soil compaction, trenching for underground utilities, and other activities near the
roots impede water absorption and damage roots. Finally, oak woodlands in north-central coastal California have been
falling victim to sudden oak death syndrome (SODS), a disease caused by a previously unknown species of Phytopthora,
a fungus-like organism that has killed large numbers of oaks (coast live oak and black oak) and tanoaks (Lithocarpus
densiflorus). Two incidences of SODS have occurred in Monterey County (Svihra et al. 2001, B. Tietje, UC Berkeley,
pers. comm.).

AREA DESCRIPTION — HARDWOOD FORESTS AND WOODLANDS

VALLEY-FOOTHILL OAK SAVANNA/DENSE WOODLANDS

Blue oak; Valley oak
Engelmann oak

Coast live oak

Coast live oak—Engelmann oak

Sensitive communities — Engelmann oak; Valley oak; California black walnut

Oak savanna woodlands are found on valley floors, foothill slopes, and raised stream terraces in riparian corridors
(Sawyer and Keeler-Wolf 1995). They have widely scattered trees with grass or coastal scrub in between, and are typically
dominated by blue or valley oak in the north and Engelmann oak in the south (Stephenson and Calcarone 1999). Adjacent
upland slopes, steeper hillsides, and areas with shallow soils often support xeric and mesic chaparrals (USES 2001a).
Engelmann oak, valley oak, and California walnut woodlands are sensitive due to their limited distribution, and are rare
in the Forests. In the Forests, blue oak woodlands occur in the Castaic Ranges (ANF), and in the South Los Padres and
the South and North Santa Lucia Ranges (LPNF; Stephenson and Calcarone 1999). Engelmann oak woodlands occur
in the San Diego Ranges and the Santa Ana Mountains (CNF), and valley oak woodlands occur in the Castaic Ranges
(ANF) and in the South Los Padres and the South Santa Lucia Ranges (LPNF; Stephenson and Calcarone 1999). Small
populations of California walnut occur on the ANF, SBNF, and LPNF, and face similar problems as oak woodlands with
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lack of regeneration due to non-native grasses and livestock grazing, and perhaps disease (Stephenson and Calcarone
1999, R. Quinn, pers. comm.). Walnut trees are killed by most fires but are crown sprouters, so are adapted to fires.

Coast live oak is usually the dominant tree in dense, closed-canopy stands in canyons or along streams (Stephenson and
Calcarone 1999). The coast live oak alliances often occur with dense chaparral, and can tolerate high-intensity fires (R.
Minnich, pers. comm.). Regeneration does not appear to be a problem, and coast live oak is a vigorous crown sprouter
after fires (Stephenson and Calcarone 1999). This vegetative community can often be found adjacent to pure xeric or
mesic chaparral and coastal sage scrub. In the Forests, coast live oak woodlands are found in all the major mountain
ranges, but only 18 acres occur in the SBNF (Stephenson and Calcarone 1999).

VALLEY-FOOTHILL RIPARIAN FOREST AND SCRUB

Black Cottonwood; Fremont cottonwood (Populus fremontii); Black willow (Salix gooddingii); Red willow

(S. laevigata); Arroyo willow (S. lasiolepis), Mixed willow, Narrowleaf willow (S. exigua), Pacific willow (S.
lucida), Sitka willow (S. sitchensis); Red alder (Alnus rubra); White alder (A. rhombifolia); California bay;
California sycamore (Plantanus racemosa); Mulefat (Baccharis salicifolia); Buttonbush (Cephalanthus occi-
dentalis); Mexican elderberry (Sambucus mexicana)

Sensitive communities — Riparian coast live oak; all the above alliances except California bay, mulefat, and Mexican
elderberry

Riparian forests and scrub in southern California occur where soils are seasonally flooded or saturated, and the water table
is accessible to the trees throughout the year (Sawyer and Keeler-Wolf 1995). These forests are extremely productive and
important habitats for wildlife — in fact, over 80% of terrestrial vertebrate species are dependent on these communities
at some stage in their life cycle. Desert riparian forests are also found in desert canyons along streams, seeps, and
springs. Valley-foothill riparian forests and scrub (sea level to 4,500 feet) are associated with fairly low-velocity flows,
floodplains, and gentle topography in the lower foothills of the Coast Ranges (CPIF 2000d), but are catastrophically
disturbed (scoured) by floods about 2 times per century, and generally do not burn in wildfires (R. Minnich, pers.
comm.). However, they have declined dramatically due to channelization and diversion of streams, as well as domestic
livestock grazing, unmanaged recreation, and development. While riparian habitats continue to be severely impacted by
these activities, the most insidious threat may be the spread of invasive, exotic plant species such as Arundo (Arundo
donax) and tamarisk (Tamarix spp.) as well as brown-headed cowbirds (Molothrus ater), bullfrogs (Rana catesbeiana),
African clawed frogs (Xenopus laevis), red shiner (Cyprinella lutrensis), and other invasive animals (see section 10.0,
Invasive Species Management).

MONTANE UPLAND AND RIPARIAN HARDWOODS

Black oak; Canyon live oak; Interior live oak; Coast live oak; Coast live oak—black oak; mixed oak;
California buckeye (Aesculus californica); Aspen (Populus tremuloides); California bay; Canyon live oak,
Interior live oak; White alder

Montane hardwood forests typically lack blue oaks and valley oaks. The characteristic oaks in the Forests are canyon
live oak, interior live oak, and California black oak. This landscape often mixes with mesic chaparral on more xeric
conditions. These habitats can tolerate fires, and are not currently at risk to stand-replacing fires.

DESIRED CONDITION — HARDWOOD FORESTS AND WOODLANDS

Oak woodlands are composed of the suite of herbaceous, shrub, and tree species identified as the Potential Natural
Community. A diversity of age classes of oak trees occurs in oak woodlands throughout the landscape, and regeneration
and recruitment of seedlings and saplings is sufficient to replace mortality of older trees. The understory is comprised
of a diverse array of native perennial grasses and forbs (i.e., wildflowers). Ground cover also includes litter and rocks.
Exotic grasses have been eradicated and fire regimes are within the normal variability of this habitat type. These vegetative
communities are present in sufficient quality and quantity to provide habitat for native wildlife and plant species.

Riparian vegetation is multi-layered and is composed of the suite of herbaceous, shrub, and tree species identified
as the Potential Natural Community. Vegetation is effectively stabilizing stream banks against excessive erosion, and
enhancing floodwater retention and groundwater recharge. The vegetative component can provide for regeneration after
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periodic floods, and seeds from wind-pollinated trees (e.g. Black cottonwood) are able to disperse between fragments.
Populations of riparian-dependent wildlife species are thriving.

Vegetation in montane upland and riparian hardwood forests is multi-layered and is composed of the suite of herbaceous,
shrub, and tree species identified as the Potential Natural Community. A diversity of age classes occurs, regeneration
and recruitment of young hardwood trees is sufficient over time to replace mortality of older trees, and this vegetative
community is present in sufficient quality and quantity to provide habitat for native wildlife and plant species.

OBJECTIVES — HARDWOOD FORESTS AND WOODLANDS

Maintain and restore structure and function of oak woodland habitats, including natural ecological processes and the
Potential Natural Community.

If domestic livestock grazing occurs in oak woodlands, conduct it in a manner such that regeneration of oak species is
promoted. Seasonal grazing restrictions, specially-timed grazing practices, and rest rotation practices that allow young
seedlings and young oak trees to grow above the browse line are among the tools that shall be used to achieve the
desired outcome.

Conduct research on California walnut regarding optimal size, intensity, timing, and frequency of prescribed fire,
eradication of introduced annual grasses, and restoration of historic understory vegetation. Care must be taken not to
disturb the trees during the reproductive period, as mature seeds are not produced until late summer (R. Quinn, pers.
comm.).

Conduct ground-based vegetative surveys of riparian habitats throughout the Forests to assess condition and restoration
needs within 2 years of the adoption of this plan.

VALLEY-FOOTHILL OAK WOODLANDS

Maintain and restore both structure and function (i.e., natural ecological processes) for each oak woodland vegetative
type, including the appropriate suite and age classes of native species to the maximum extent practicable, snags and decay,
acorn production, soil creation and erosion, wildfire regimes, detritivores, etc. (CPIF 2000a, T. Scott, UC-Riverside,
pers. comm.).

Manage oak woodlands for at least 15 acorn woodpecker granary trees (large decaying oaks or softwood trees) per 10
acres (CPIF 2000a).
Initiate at least 1 hardwood ecosystem restoration project per year on each Forest. Include the following elements:

* Promote oak regeneration

* Restore native wildflowers, perennial grasses, and shrub components

* Restore natural fire regimes

* Restore oak woodlands to meet the requirements of cavity-nesting songbirds (western bluebird (Sialia mexicana),
Bewick’s wren (Thryomanes bewickii), ash-throated flycatcher (Myiarchus cinerascens), oak titmouse (Baeolophus
inornatus), etc.)

* Remove brown-headed cowbirds via trapping, and remove facilities and pastures that encourage reestablishment of
cowbirds

In blue oak and valley oak woodlands, reduce and attempt to eradicate introduced annual grass biomass through weeding
and late springtime (late February) prescribed fire to promote oak seedling growth and survival.

Monitor and evaluate the advanced regeneration cohort in all oak woodlands every year, and the results shall be published
in an annual monitoring report.

VALLEY-FOOTHILL RIPARIAN FOREST AND SCRUB

Maintain and restore both structure and function (i.e., natural ecological processes) for valley-foothill riparian forests
and scrub habitats, including the appropriate suite and age classes of native species to the maximum extent practicable,
soil integrity, wildfire regimes, etc.
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Secure water rights to maintain the hydrology of the riparian system.

Immediately protect all pristine and least damaged habitats from human disturbance and domestic livestock grazing.
See sections 25.0, Domestic Livestock Grazing, 8.0, Listed Species, and 7.0, Focal Species for more information on
species-specific requirements and NEPA analyses of grazing allotments.

Initiate at least 1 restoration project per year in each Ranger District in degraded riparian habitats, beginning with those
identified as the most degraded. Methods shall include, but are not limited to:

* Re-location of roads, trails, campgrounds, picnic areas, etc.

* Re-vegetation of degraded streambanks with locally harvested, native riparian shrubs where appropriate

* Eradication of exotic plant species, and revegetation with local native plants (see section 10.0, Invasive Species
Management)

* Restoration of more early successional habitat such as willow/alder shrub habitats with dense understory cover that
is created by flooding, soil deposition, and point bar formation (CPIF 2000b)

* Intensive trapping of brown-headed cowbirds using proven trapping methods

STANDARDS — HARDWOOD FORESTS AND WOODLANDS

VALLEY-FOOTHILL OAK WOODLANDS

The Forest Service shall prohibit fuelwood removal in oak woodlands to preserve habitat for the arboreal salamander
and other debris-dependent species (see section 7.8, Arboreal Salamander).

The Forest Service shall survey for ground-nesting birds prior to conducting restoration activities such as prescribed
fires and weeding for exotic grass removal.

The Forest Service shall conduct prescribed burning and weeding using the following restrictions:

* In areas not occupied by ground-nesting birds, prescribed burning shall occur in the late spring/early summer, before
seedhead shattering of the introduced grasses.

* In areas occupied by ground-nesting birds, limit activities to the non-breeding season to the maximum extent
practicable — i.e., conduct weeding from August through February, and conduct prescribed burning in the very early
spring (February).

 Stands shall be burned in a mosaic pattern, and thinning of trees shall be prohibited, as the stands can tolerate
moderate-intensity burning.

The Forest Service shall prohibit domestic livestock grazing in oak habitats if viability of the advanced regeneration
cohort is found to be at risk from grazing (see section 25.0, Domestic Livestock Grazing). Any allotment or portion
thereof shall be retired within 6 months of a determination of unsuitability.

If domestic livestock grazing is determined to be suitable in oak habitats, the Forest Service shall apply the following
standards (from T. Swiecki):

* The grazing season shall be shortened from 4 months to 2 months.

* A “split” grazing season shall be implemented, involving a mid-to-late winter grazing season of 5 weeks (Feb 1 to
March 7) and a mid-spring season of approximately 3 weeks (April 21 to May 4).

* A rest rotation system shall be implemented whereby the allotment (or parts of the allotment) is protected from the
impacts of cattle grazing through complete rest for 1- to 3-year periods.

* Adjustment in the overall grazing system shall be based upon information relevant to plant phenology requirements
and plant palatability issues. Such a grazing system would provide greater protection to oak seedlings during critical
growth periods and allow saplings to grow beyond the browse level. Ground litter levels would be increased (thus
enhancing seedling protection), yet light livestock grazing would prevent exotic annual grasses from outcompeting
and overwhelming seedling and sapling growth, until such annual grasses can be eradicated through prescribed fire
and the understory restored to the Potential Natural Community.

The Forest Service shall prohibit the construction of facilities and pastures that attract and provide foraging habitat for
European starlings (Sturnus vulgaris) and brown-headed cowbirds.
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The Forest Service shall train staff to recognize oak diseases as they perform other duties such as road maintenance,
surveying, and range monitoring.

VALLEY-FOOTHILL RIPARIAN FOREST AND SCRUB

The Forest Service shall prohibit domestic livestock grazing in Riparian Conservation Areas. (See sections 1.0, Watershed
Management, and 25.0, Domestic Livestock Grazing.)

The Forest Service shall prohibit surface water diversions and mining of groundwater in riparian woodlands within the
Forests.

Conifer and Conifer-Hardwood Forests

About 45% of the land area of California is covered with coniferous forests, but such forests only cover 6% of the
Bioregion, and occur primarily on public lands (Davis et al. 1998; see also Table 5-2). These forests support a rich array
of habitat types at a variety of elevations. Montane hardwood forests described above can occur in pure stands but are
also associated with conifers such as foothill pine (Pinus sabiniana) and knobcone pine (P. attenuata) in the northern
ranges, and bigcone Douglas-fir and Coulter pine (Pinus coulteri) in the central and southern ranges, all ranging from
3,000 to 5,000 feet. Conifer forests also include true Douglas-fir (Pseudotsuga menziesii) in the northern central Coast
Ranges, localized stands of cypress and coastal pines (Pinus spp.), and mixed-conifer alliances from 5,000 to 8,000
feet. Mixed-conifer alliances include various combinations of Jeffrey pine (P. jeffreyi), ponderosa pine (P. ponderosa),
white fir (Abies concolor), sugar pine (P. lambertiana), and incense cedar (Calocedrus decurrens), with black oak and
live oak common or even dominant in some areas, such as the southern Peninsular ranges. Coniferous ecosystems also
include subalpine forests with limber pine (P. flexilis) and lodgepole pine (P. contorta) from 8,500 to > 10,000 feet,
and singleleaf pinyon pine (P. monophylla) and juniper (Juniperus spp.) mixed woodlands from 3,000 to 8,500 feet on
desert-side slopes (Stephenson and Calcarone 1999).

Some conifers grow primarily in chaparral (cypresses, Coulter pine, and knobcone pine) or in chaparral with canyon
live oak. These trees are relatively short-lived because chaparral fires burn them up about twice a century. Foothill pine
grows as part of foothill-oak woodlands. Bigcone Douglas-fir, true Douglas-fir, and coast redwoods (Sequoia semper-
virens) are in “mixed evergreen” forests — they are long-lived trees growing with long-lived woodlands of canyon live
oak, coast live oak, California bay, etc. Long-lived ecosystems should be distinguished from short-lived ecosystems
because dynamics are driven by either surface or stand-replacement fires, respectively, which has large implications on
fire management (R. Minnich, pers. comm.).

A century of intensive resource extraction, fire suppression, domestic livestock grazing, and other management activities
has led to major changes in the structure and species composition of southern California’s coniferous forests (Minnich et
al. 1995, McKelvey and Johnston 1992; see also section 24.0, Timber Harvest). Wildlife populations have been altered by
such changes, leading to declines and extirpations (CPIF 2002). Perhaps the most significant factor affecting coniferous
forests has been the fire suppression policy of the Forest Service. Fire suppression in the Forests has not only resulted
in less frequent fires during the natural burning season (summer), but when fires do escape “control” — generally in the
hot, dry, fall Santa Ana winds — they burn at higher intensities (Minnich and Chou 1997, Stephenson and Calcarone
1999, CPIF 2002; see also section 2.0, Fire Management). Most of the fires that have occurred over the past 50 years
in coniferous forests were driven by steep terrain and extreme winds, or were adjacent to mature chaparral stands that
facilitated the spread of high-intensity fires into them (Stephenson and Calcarone 1999). Fire intensity is especially
important because most coniferous trees in the Forests are nonsprouters (except for bigcone Douglas-fir) and must
recolonize stand-replacement burns via seedling establishment (Minnich and Everett 2001). Thus, fuels reduction and
the careful reintroduction of natural fire regimes (e.g. fire extent, intensity, and frequency) are critical to the protection
and restoration of these coniferous forests.

AREA DESCRIPTION — CONIFER AND CONIFER-HARDWOOD FORESTS

CYPRESS AND COASTAL PINE FORESTS

Cuyamaca cypress; Gowen cypress (Cupressus goveniana); Monterey cypress (C. macrocarpa); Sargent
cypress; Tecate cypress; Bishop pine (Pinus muricata); Monterey pine (P. radiata); Torrey pine
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eSensitive communities — all of the above

Two stands of Cuyamaca cypress occur near Cuyamaca Peak in San Diego County; it is the most narrowly distributed
cypress in California (Sawyer and Keeler-Wolf 1995), but may be a variant of an Arizona cypress (Stephenson and
Calcarone 1999). The tree grows in gabbro-derived clay soils on steep slopes along drainages and can be dominant in the
canopy or co-dominant with Coulter pine. Groves of Cuyamaca cypress are generally surrounded by chaparral species
such as manzanita (Arctosaphylos spp.), chamise (Adenostoma fasciculatum), and scrub oak (Quercus berberidifolia);
(Stephenson and Calcarone 1999). While the trees are usually killed in fire, they are adapted to fire by producing serotinous
cones at maturity (i.., cones that require fire to open and disperse seed). Maturity is reached at about 40 years of age.
Fire is also needed to prepare the soil for germination. Therefore, periodic fires are necessary for regeneration, but too
frequent fire-return intervals (i.e. < every 30 years) may decrease stand densities and reduce the seed bank (Stephenson
and Calcarone 1999). A 1950 fire extirpated the mature cypress over part of its range (Sawyer and Keeler-Wolf 1995);
however, little evidence exists that recent high fire frequencies are endangering this species.

Four Tecate cypress populations exist in California (Sawyer and Keeler-Wolf 1995), but its range extends into Baja,
Mexico, where its distribution is centered. The tree grows in gabbro- or metavolcanic-derived clay soils; it was once
more widespread but is now restricted to these soils where it lacks competition (Stephenson and Calcarone 1999). Many
scientists suggest that recent high fire frequencies threaten the Tecate cypress’ existence, as maturity is reached at about
50 years. However, these cypress groves have burned 2 or 3 times in the past 100 years, which is well within natural
variability (R. Minnich, pers. comm.). Reduced regeneration and stand densities may occur if groves burn at intervals
significantly less than 30 years.

Sargent cypress 1s an abundant and widespread cypress: there are several large stands and many smaller ones scattered
along the interior Coast Ranges. However, it is fairly limited in the Forests, where it occurs in the Santa Lucia Ranges
and southern Los Padres area (Stephenson and Calcarone 1999). The cypress is an indicator of serpentine soils and
occurs with several other sensitive plant species. Serpentine soils are clay soils high in magnesium and low in nitrogen,
calcium, and phosphorus, and also contain heavy metals such as cobalt, iron, and nickel (Stephenson and Calcarone
1999). These soils support a unique array of species that are adapted to its particular chemistry, and in southern California
they occur mostly in Monterey and San Luis Obispo counties. However, factors other than soil affect the distribution of
Sargent cypress, as it occurs on only 3% of serpentine soils in the Forests. Throughout its range it occurs with foothill
pine, Coulter pine, scrub oak, leather oak (Quercus durata), buck brush (Ceanothus cuneatus), California bay, interior
live oak, and knobcone pine. Again, this cypress is adapted to fire but required fire-free intervals are not well defined
for this species (Stephenson and Calcarone 1999).

Three populations of Torrey pines exist (about 9,000 trees), with the mainland population occurring at Torrey Pines State
Reserve in San Diego County. This is the typical subspecies (Pinus torreyana torreyana), and it occurs with common
and local coastal scrub and chaparral species. Local endemics include Encinitas baccharis, Nuttall’s scrub oak (Quercus
dumosa), sea-dahlia (Coreopsis maritima), and white coast ceanothus (Ceanothus verrucosus; Sawyer and Keeler-Wolf
1995). The 2 Santa Rosa Island Torrey pine populations (P. t. insularis) occur in Santa Barbara County. Torrey and
Bishop pines are adapted to high-intensity fires (R. Minnich, pers. comm.).

NORTH CENTRAL COAST RANGE FORESTS

Douglas-fir; Ponderosa pine; Tanoak; Redwood; Santa Lucia fir; other mixed-conifer and conifer-hardwood
alliances

Sensitive communities — Santa Lucia fir; Redwood; some Douglas-fir associations

North Central Coast Range forest types occur only in the northern portion of the central coast. The northern Santa Lucia
Range along the Monterey coast experiences significantly more precipitation than the southern portion of the Forests;
thus, these vegetative communities contain plant communities that are more similar to those in northern California
(Stephenson and Calcarone 1999). Along the coast, redwood stands occur in deep canyons surrounded by coastal
scrub, chaparral, and grassland. Coast redwood alliances tend to have deep soils and the trees help stabilize areas by
inhibiting erosion and absorbing groundwater that might create channels (USFS 2001a). The southernmost portion of
the redwoods is found along Salmon Creek Canyon in the Santa Lucia Mountains (CPIF 2002). On the inland side of
the mountains, ponderosa pine, true Douglas-fir, and Santa Lucia fir occur in a mosaic of chaparral, oak woodland, and
mixed evergreen forests (i.e., forests containing 2 or more broad-leaved tree species such as tanoak, Pacific madrone,
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coast, canyon, and interior live oak, California black oak, and California bay; USES 2001a). Fires are generally smaller
and less frequent due to the mesic nature of this area; however, a single fire (Marble Cone) burned 180,000 acres in
1977, probably due to introduced annual grasses and fire suppression (Stephenson and Calcarone 1999, R. Minnich,
pers. comm.). Historical fire intervals were locally longer in the habitats of redwoods, Douglas-fir, and Santa Lucia
fir, primarily because the terrain is hard to burn, and they grow on rock outcrops and cliffs and in deep canyons. Fires
were probably modest in size when forbs and some bunch grasses used to cover this region, but still could be as large
as thousands of acres. The chaparral surrounding these forests probably burned at similar intervals to that in southern
California — about 2 to 3 per century.

The Santa Lucia fir alliance is endemic to montane areas of the Central Coast on steep north- and east-facing upland
slopes and ridges, in canyon bottoms, and on raised stream benches and terraces. The Santa Lucia fir may co-dominate
with canyon live oak. Coulter pine, Pacific madrone (Arbutus menziesii), ponderosa pine, sugar pine and/or tanoak may
also be present. This alliance is best developed on fire-protected sites (Sawyer and Keeler-Wolf 1995).

LOWER MONTANE CONIFER-HARDWOOD FORESTS

Coulter pine; Foothill pine; Knobcone pine; Incense-cedar; Coulter pine-eastwood manzanita
(Arctostaphylos glandulosa); other mixed-conifer and conifer-hardwood alliances

Bigcone Douglas-fir

Sensitive communities — Bigcone Douglas-fir-canyon live oak; Bigcone Douglas-fir; Incense-cedar

Lower-elevation (1,000 to 5,000 feet) montane forests in the northern portion of the Forests contain California bay,
Pacific madrone, foothill pine, and knobcone pine (Stephenson and Calcarone 1999). Foothill pine woodlands on public
lands are found in the South Los Padres, South Santa Lucia, North Santa Lucia (LPNF), and Castaic Ranges (ANF;
Stephenson and Calcarone 1999). Foothill pine is especially common in blue oak woodlands, and it often emerges from
a shrub canopy in foothill locations or forms stands over grass in valleys (Sawyer and Keeler-Wolf 1995). Other trees
such as black oak, California buckeye, coast live oak, Coulter pine, interior live oak, valley oak, and western juniper
(Juniperus occidentalis) may mix with foothill pine locally. Knobcone pine is restricted to dry, rocky areas with shallow
serpentine soils that limit competition from other conifers (Sawyer and Keeler-Wolf 1995). Knobcone pines in the Forests
are found only in the northern Santa Lucia Range (LPNF) and in the San Bernardino (SBNF) and Santa Ana Mountains
(CNF; Stephenson and Calcarone 1999).

Lower-elevation (3,000 to 5,500 feet) montane forests in central and southern portions of the Forests contain bigcone
Douglas-fir, Coulter pine, canyon and coast live oak, and black oak. Bigcone Douglas-fir and Coulter pine are mostly
endemic to the coastal mountains of central and southern California; they are rarely found together but are both usually
associated with canyon live oak (Stephenson and Calcarone 1999). In the Forests, the Coulter pine-canyon live oak
vegetative community occurs in the San Diego Ranges and the Santa Ana Mountains (CNF), the San Jacinto Mountains
(SBNF), the San Gabriel Mountains (ANF), and the South Los Padres, South Santa Lucia, and North Santa Lucia Ranges
(LPNF; Stephenson and Calcarone 1999). Bigcone Douglas-fir forests occur in the San Diego Ranges and Santa Ana
Mountains (CNF), the San Jacinto and San Bernardino Mountains (SBNF), the San Gabriel Mountains and Castaic
Ranges (ANF), and the South Los Padres Ranges (LPNF; Stephenson and Calcarone 1999).

Lower montane conifer-hardwood forests are often called “mixed evergreen” and are found in small, scattered patches
in a mosaic of chaparral. Thus, they are highly subject to chaparral fire regimes (Stephenson and Calcarone 1999). Both
Coulter pine and bigcone Douglas-fir trees are influenced by fire regimes in surrounding chaparral, but responses to
fires differ between the two. Coulter pine forests are adapted to stand-replacement fires by having a short life span (50
to 100 years) and partly serotinous cones; they require fire to create openings and clear the seedbed for germination
(Borchert 1985; Minnich 2001). Coulter pines also grow in dense mixed chaparral that has growth, fuel moisture, and fuel
structure properties that make the chaparral resistant to fire for decades after a burn. Less than 1% of chaparral habitats
experience return intervals <25 years, thus Coulter pine is not likely to be susceptible to short fire return intervals that
kill mature trees before they can develop cones. The most likely way to remove Coulter pine from a system is through
natural variability, especially the uncommon situation that a fire is followed by an extremely dry year and the post-fire
recruits die for lack of water (R. Minnich, per. comm.). Coulter pine forests may also contain some knobcone pine and
Sargent cypress trees, which have evolved under similar fire regimes and also depend on fire for seed dispersal (Vogl
1976, USFS 2001a). Fire regimes range from about 40 to greater than 100 years in these forests.
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Bigcone Douglas-fir—canyon live oak associations, or in some interior areas pure stands of bigcone Douglas-fir, occur
in upland areas in the Forests. The abundance of this vegetative community appears to be proportional to steep, rocky,
north-facing slopes and cliffs (R. Minnich, pers. comm.). Bigcone Douglas-fir forests are found primarily in the montane
and mesic chaparral zone, and in cool, mesic, shaded drainages on other aspects, where they were historically protected
from stand-replacing crown fires (USFS 2001a). However, fire suppression in surrounding chaparral has resulted in
selective extinguishing of small summer burns and skewing the fire season into the fall when fires burn more severely (R.
Minnich, pers. comm.). Such fires have a greater possibility of entering adjacent bigcone Douglas-fir stands, especially in
less steep terrain (USES 2001a). As bigcone Douglas-fir is a long-lived bowl sprouter, it is not adapted to severe crown
fires, and 18% of stands in the San Bernardino Mountains have been burned and are not recolonizing (Minnich 1999).
Typical fire return intervals in this vegetative community are 75 to 200 years or more (J. Evans, CNPS, pers. comm.).

MONTANE CONIFER FORESTS
Jeffrey pine; Ponderosa pine; Incense-cedar; White fir; other mixed-conifer alliances

Sensitive community — Incense-cedar

Montane conifer forests consist of combinations of Jeffrey pine, ponderosa pine, white fir, black oak, canyon live oak,
sugar pine, incense-cedar, and western juniper. It is the dominant vegetative community between 5,000 and 8,500 feet
in elevation in the southern mountain ranges, and above 3,000 feet on the Monterey coast (Stephenson and Calcarone
1999). Species distribution is dependent on mountain range, aspect, elevation, and fire history as well as harvest history
(USFS 2001a). White fir alliances—where white fir is the sole or dominant tree—are found from 4,600 to 9,000 feet
on upland slopes, raised stream benches, and terraces in well-drained soils. Mixed-conifer alliances intergrade with
montane chaparral on shallow, rocky soils, or in areas that have experienced disturbances such as stand-replacing fire
or landslides (USFS 2001a).

Species composition and forest structure of montane conifer habitats have been dramatically altered in the past century
due to intensive logging and fire suppression, particularly in mesic forests (Stephenson and Calcarone 1999). Stand
densities in arid, desert-side forests and rocky soils do not appear to be experiencing the same changes. Data from
Californian mixed-conifer alliances in natural fire regimes (e.g. Baja California, Mexico) and from vegetation surveys
conducted 60 years ago in the San Bernardino Mountains show that forests generally contained an average of 20 to
80 trees > 5 inches diameter per acre, with the majority being > 26 inches diameter (Minnich et al. 1995, Minnich et
al. 2000). Comparing the above data with recent vegetation surveys, Minnich et al. (1995) found that the diameter of
trees in the San Bernardino Mountains has shifted to smaller than 12 inches on average (primarily 4 to 12 inches, with
a few trees from 12 to 24 inches). In addition, tree density has increased by 79% since the 1932 surveys. Finally, data
from Californian mixed-conifer alliances in Baja, Mexico, that have not experienced fire suppression show that forests
there experience moderate-intensity understory fires up to about 2,500 acres in size, at return intervals of about 20 to 50
years, as well as numerous small, low-intensity burns at return intervals of 5 or more years. Infrequently, some patches
of stand-replacement burns occurred (Minnich et al. 2000, J. Evans, pers. comm.). Thus, outside the wildland-urban
interface, high-intensity surface fires are necessary to maintain or restore open stands. Southern California mixed-conifer
alliances have experienced more than a century of selective logging and fire suppression, resulting in fewer fires but an
increase in stand-replacement burns, increased stand densities of trees > 5 inches, increased white fir and incense-cedar,
a decrease in dominance of mature long-needled pines, and an overall reduction in average diameter at breast height
(McKelvey and Johnston 1992, Minnich et al. 1995, Stephenson and Calcarone 1999, Minnich 2001). Fewer large
trees are distributed across the landscape of the Forests; therefore, retaining trees > 12 inches diameter during thinning
operations is critical for recruitment of future large trees (see section 24.0, Timber Harvest).

SUBALPINE CONIFER FORESTS
Limber pine; Lodgepole pine; mixed Subalpine

Sensitive community — Limber pine

Subalpine conifer forests only occur in the highest ranges in the Forests, including the San Jacinto, San Bernardino,
and San Gabriel Mountains and on Mount Pinos and Mount Abel. Mixed subalpine forests occur above 8,000 feet in
elevation and consist of lodgepole pine and white fir as well as western juniper. Lodgepole pine alliances occur on
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upland slopes at elevations ranging from 5,000 to 11,000 feet. It is the sole or dominant tree in continuous, intermittent,
or open canopies as a shrub or tree, with sparse understory shrubs (Sawyer and Keeler-Wolf 1995). Limber pine occurs
at the highest elevations.

Trees grow very slowly in subalpine forests due to short summers, and stands tend to be open (with the exception of
dense lodgepole pine stands surrounding meadows). Fires occur infrequently in lodgepole pine forests because of limited
productivity and fuel accumulation. While subalpine forests experience numerous small burns ignited by lightning,
average fire return intervals are on the order of centuries. Where stand-replacement burns have occurred, however, forests
are regenerating well (Minnich and Everett 2001). This vegetative community may become vulnerable to increasing
human-caused fire ignitions (Stephenson and Calcarone 1999).

PINYON-JUNIPER WOODLANDS
California juniper (Juniperus californica); Western juniper; Parry pinyon (Pinus quadrifolia); Singleleaf pinyon

Sensitive community — Parry pinyon

Pinyon/juniper woodlands occur in the interior central coast and in montane areas of the Transverse and Peninsular
Ranges, from 3,500 to 8,500 feet on arid, desert-side slopes. Singleleaf pinyon is the dominant tree in these woodlands,
forming nearly pure stands that are sometimes mixed with California juniper at lower elevations and western juniper at
higher elevations (Wangler and Minnich 1996). Litter, woody fuels, and herbaceous cover are sparse, resulting in a fire
regime restricted to uncommon stand-replacement burns during severe weather with a return interval on average of 480
years (Wangler and Minnich 1996, Minnich 2001). Fires that do occur are brief and short-lived, producing a mosaic
of small, scattered burned patches within uniform old-growth stands. These patches are gradually colonized by basin
sagebrush and desert chaparral until trees are able to reestablish after 100 to 150 years (Wangler and Minnich 1996).

Recently, several large fires in pinyon stands in the San Bernardino Mountains have occurred, raising concern about
whether the spread of introduced grasses is causing more frequent fires in this vegetative community (Stephenson and
Calcarone 1999). ORV use, oil and gas drilling, mining of limestone deposits, and target shooting cause habitat loss
and affect sensitive resources in desert-side habitats (Stephenson and Calcarone 1999).

DESIRED CONDITION — CONIFER AND CONIFER-HARDWOOD FORESTS

Coastal pine and cypress forests are composed of the suite of herbaceous, shrub, and tree species identified as the Potential
Natural Community for each area. Cypress habitats are protected from too-frequent fire intervals (i.e. < 30 years) but
fire does occur within the historical range of variability for these habitat types.

North Central Coast Range forests are composed of the suite of herbaceous, shrub, and tree species identified as the
Potential Natural Community. A diversity of age classes occurs, fire regimes are within the historical range of variability,
regeneration and recruitment of young trees is sufficient over time to replace mortality of older trees, and this vegetative
community is present in sufficient quality and quantity to provide habitat for native wildlife and plant species.

Lower-elevation montane forests are dynamic, thriving, and healthy, with fire intervals within the historical range of
variability. Coulter pine communities experience patchy high-intensity crown fires at intervals of 40 to 100 years. Stands
are open, with 40% to 60% canopy closure, with mature trees reaching at least 20 inches diameter at breast height
(Stephenson and Calcarone 1999). The wildland-urban interface is adequately protected from high-intensity fires, and
Coulter pine stands in wildlands are permitted to burn without human suppression. Natural insect and disease outbreaks
occur but are held in check by fires.

High-intensity crown fires are minimized in the bigcone Douglas-fircommunity. Surrounding chaparral habitats experience
numerous small (< 7,500 acres) wildfires during the summer, within the historical range of variability (75 to greater than
200 years), and thus the risk of large fall fires spreading into adjacent bigcone Douglas-fir is reduced. The low incidence
of stand-replacement fires has led to the establishment of mixed-age groves (Minnich 2001).

Montane conifer forests in the wildlands are composed of the suite of herbaceous, shrub, and tree species identified
as the Potential Natural Community. A diversity of age classes occurs, fire regimes are within the historical range of
variability (i.e., fire return intervals of 20 to 50 years for moderate-intensity fires, with numerous smaller, low-intensity
burns), regeneration and recruitment of young trees is sufficient over time to replace mortality of older trees, large trees
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and snags and large downed wood are well-distributed throughout the landscape, and this vegetative community is
present in sufficient quality and quantity to provide habitat for native wildlife and plant species.

Subalpine conifer forests are composed of the suite of herbaceous, shrub, and tree species identified as the Potential Natural
Community. Fire regimes are within the historical range of variability (i.e., fire return intervals of several centuries for
stand-replacement burns), regeneration and recruitment of young trees is sufficient over time to replace mortality of older
trees, large trees and snags and large downed wood are well-distributed throughout the landscape, and this vegetative
community is present in sufficient quality and quantity to provide habitat for native wildlife and plant species.

Pinyon-juniper woodlands are composed of the suite of shrub and tree species identified as the Potential Natural
Community. Fire regimes are within the historical range of variability (i.e., fire return intervals of several centuries for
stand-replacement burns), regeneration and recruitment of young trees is sufficient over time to replace mortality of older
trees, mature trees are well-distributed throughout the landscape, and this vegetative community is present in sufficient
quality and quantity to provide habitat for native wildlife and plant species.

OBJECTIVES — CONIFER AND CONIFER-HARDWOOD FORESTS

Maintain and restore structure and function of conifer-hardwood and conifer forests, including natural ecological processes
and the Potential Natural Community.

Preserve specific attributes of conifer and conifer-hardwood old-growth forests. These elements include but are not
limited to large snags, large live trees, large downed woody debris, and complex forest structure (i.e., mosaics of open
forest and denser patches).

Restore natural fire regimes in these forests.

Conduct prescribed burning in montane forests and surrounding chaparral habitat to reintroduce natural fire regimes
(with the exception of subalpine and pinyon-juniper woodlands).

COULTER PINE

Foster natural fire regimes in Coulter pine forest types. Fire return intervals of approximately 40 to 100 years shall be
maintained to the maximum extent practicable (J. Evans, pers. comm.).

BIGCONE DOUGLAS-FIR

Aggressively conduct extensive-scale prescribed burning during the summer in chaparral habitats surrounding bigcone
Douglas-fir forests to reduce risk of fall stand-replacement fires spreading into adjacent stands (see “‘Chaparral” section
below). Fire regimes shall be maintained at 75 to 200 or more years, to the maximum extent practicable.

MIXED-CONIFER ALLIANCES

Identify relatively mesic montane conifer forest areas (relatively heavy rainfall with deep granite soils) that have
experienced fire suppression and high stand densification, and are relatively close to human habitations (within the
wildland-urban interface). Such “priority areas’ shall be targeted for undergrowth reduction and subsequent prescribed
burning. Examples include:

¢ Idyllwild/Pine Cove area — San Jacinto Mountains
» Lake Arrowhead area — San Bernardino Mountains
* Barton Flats area — San Bernardino Mountains

* Palomar area — San Diego Ranges

* Cuyumaca area — San Diego Ranges

Initiate at least 3 undergrowth-reduction and prescribed burning projects per “priority area” per year.

SUBALPINE FORESTS

Continue to expand education towards recreationalists regarding fire prevention in high-elevation alpine forests.
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PINYON—-JUNIPER WOODLANDS

Continue to expand educational efforts towards recreationalists regarding fire prevention in pinyon-juniper
woodlands.

Conductresearch on the spread of introduced grasses, such as cheatgrass (Bromus tectorum), in pinyon—juniper woodlands,
and develop and implement methods for eradication and preventing the spread of existing populations.

STANDARDS — CONIFER AND CONIFER-HARDWOOD FORESTS

The Forest Service shall prohibit water diversions, domestic livestock grazing, habitat clearing, fire suppression, and other
activities that are shown via monitering to be significantly impeding progress towards Potential Natural Community in
conifer and conifer-hardwood forests.

COULTER PINE

The Forest Service shall apply the following standards with regard to management of Coulter pine forests:

* Fire suppression in Coulter pine forests shall be prohibited in wildland areas (i.e., outside the wildland-urban interface),
as this vegetation type depends upon fire for regeneration.

* Human structures and habitations located within Coulter pine forests may be protected from wildfire within the
wildland-urban interface (see section 2.0, Fire Management).

* Extensive-scaleprescribed burning during the summershall be aggressively conducted inchaparral habitats surrounding
Coulter pine forests within the wildland-urban interface (see “Chaparral” section below).

* Extensive-scale prescribed burning shall be conducted by lighting moderate-intensity fires during the summer season,
resulting in patches of stand-replacement burns.

* At least 3 prescribed burns in Coulter pine forests within the wildland-urban interface shall be conducted on each
of the mountain ranges within the tree’s range.

* Undergrowth reduction prior to prescribed burning shall be conducted before or after the breeding season for birds
(typically September through February).

MIXED-CONIFER ALLIANCES

The Forest Service shall conduct undergrowth reduction only in the wildland-urban interface, and when it can be shown
to benefit forest ecosystem integrity, soils, water, fish, and wildlife. In areas suitable for undergrowth reduction, the
following elements shall be retained (see section 24.0, Timber Harvest):

 All trees and snags > 12 inches diameter at breast height (DBH)

* Atleast 5 live trees 6-12 inches DBH per acre

* A minimum density of 40 live trees/acre or maintain a basal area 75-150 square feet/acre
* At least 4-6 snags per acre > 14 inches DBH

* Atleast 6 down logs of all age and decay classes per acre, with a minimum log size > 12 inches DBH and 20 feet
long, for species dependent on dead and down logs. If at least 6 logs do not naturally occur, then 6 trees > 12 inches
DBH shall be left on the ground during harvest.

* Atleast 9 down logs of all age and decay classes per acre in southern rubber boa habitat (see section 8.49, Southern
Rubber Boa)

* The Forest Service shall remove all slash offsite
 The Forest Service shall rake out litter and debris to prepare the site for reintroduction of fire

To the maximum extent practicable, the Forest Service shall conduct undergrowth reduction during the non-breeding
season, from September through February, to avoid disturbance to nesting birds.

To the maximum extent practicable, the Forest Service shall conduct prescribed burning during August and September,
during the natural burning season, but after the breeding season for forest-dwelling birds.
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Coastal Sage Scrub and Chaparral

Shrublands are composed of associations of xerophytes, or species adapted to arid conditions, and more specifically
drymophytes, which experience regimes of alternating short, wet winter seasons and long, dry summer seasons typical
of southern California (Jigour et al. 2001). Shrubs themselves are woody, perennial plants with multiple stems growing
from the base. Coastal scrub is the most diverse of all California shrublands, with a heterogeneous structure and low
shrub density (McMinn 1939). Chaparral, composed of tall, woody shrubs with spring growing seasons, is the most
widespread of California’s shrublands, reaching its zenith in the South Coast Ecoregion. Chaparral, desert, and coastal
scrub habitats are among the most threatened and least protected of California habitat types (Davis et al. 1998). Coastal

sage scrub alone supports over 100 species of rare, sensitive, threatened, or endangered plants and animals (Atwood
1993, McCaull 1994).

Coastal sage scrub occurs where dry climates are moderated by coastal moisture during the summer drought season
(USFS 2001a). It is often referred to as “soft chaparral,” because the leaves of its dominant species typically lack the
hard coatings associated with many chaparral plant species. Coastal sage scrub is generally characterized by drought-
deciduous shrub species that drop their primary leaves during summer drought to conserve energy (O’Leary 1989);
dominant species include California sagebrush (Artemisia californica), California buckwheat (Eriogonum fascicu-
latum), and several true-sage species (Salvia spp.). Several shrub-forming cacti also occur such as coastal prickly pear
(Opuntia littoralis) and coastal cholla (O. prolifera; Stephenson and Calcarone 1999, CPIF 2000c). Coastal sage scrub
is generally shallower-rooted, lower in stature, and more open in structure than chaparral (O’Leary 1989). That open
structure allows for a greater number of herbaceous annual and perennial species than are able to persist in dense stands
of mature chaparral, making coastal sage scrub sensitive to increases in fire frequency. While this vegetative community
is resilient under periodic fire (i.e., seedlings establish from a pre-fire seed cache or germinate by wind), the invasion
of red brome and other non-native Mediterranean grasses has increased frequency of fire in coastal sage scrub, often
leading to type conversion to grassland (Minnich and Dezzani 1998). Regeneration of native shrubs and forbs in coastal
sage scrub is often slow, particularly where invasive weeds, fires, and other disturbances are high (Stylinski and Allen
1999, Allen et al. 2000). Weed productivity and invasion may also be promoted by nitrogen deposition from vehicular
exhaust in southern California (Allen et al. 1998, Allen et al. 2000).

In contrast to coastal sage scrub, true chaparral associations are characterized by the small, thick, stiff, evergreen leaves
of its dominant plant species, such as chamise, ceanothus (Ceanothus spp.), and manzanita. This leaf feature is referred to
as “schlerophyllous,” meaning ‘“hard-leaved”—a moisture-conserving adaptation to the summer droughts characterizing
their geographic distributions (Jigour et al. 2001). As another adaptation, chaparral shrubs use a dual rooting system,
with an extensive lateral system for exploiting surface moisture as well as a deeply penetrating vertical system suited
to seeking groundwater during summer drought, as this vegetative community typically flourishes on steep slopes with
porous, rocky soils (Hanes 1988). The effectiveness with which these shrubs maintain watershed integrity is evidenced
by the dry erosion and mudslides that can follow severe burns that remove chaparral from the landscape (Riggan et al.
1994, Jigour et al. 2001).

Typical fire-return intervals for chaparral are variable depending on location. In coastal areas, fire-return intervals range
from 20 to 60 years, and 50 to 100 years or longer in inland areas (J. Evans, pers. comm.). Decades of fire suppression
and subsequent increases in fire intensity and size in this vegetative type may not have had much of a long-term impact,
as chaparral can grow and recolonize from seed banks and sprouting (Minnich and Bahre 1995, Keeley and Fotherington
2001). However, very short fire intervals in chaparral facilitated by the invasion of exotic annual grasses can cause type
conversion to grassland (Zedler et al. 1983, Stephenson and Calcarone 1999), although this has occurred in < 1% of the
habitat type. Along with an abundance of fire-following annuals and perennials, coastal sage scrub species may serve
as early seral (pioneer) colonizers of chaparral sites for a period of years after a burn because of faster growth rates and
smaller, wind-dispersed seeds (Harrison et al. 1971). Thus, if fires occur too frequently—every 5 to 10 years—coastal
sage scrub may replace chaparral (O’Leary 1989). In places where the two associations co-occur, coastal sage scrub
may dominate on south to west-facing slopes, while the deeper-rooted chaparral species dominate on the more protected
north to east-facing slopes.

Despite similarities in general growth form, there are important structural and physiological differences between coastal
scrubs and chaparral that translate into key habitat elements for wildlife (CPIF 2000c). Sage scrub leaves contain higher
amounts of certain nutrients important to herbivorous insects than chaparral shrubs (Mooney 1988). The lower, more
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open growth of coastal sage scrub (similar to the structure of post-fire chaparral) is important to bird species such as
the Bell’s sage sparrow (see section 7.9, Bell’s Sage Sparrow).

AREA DESCRIPTION — COASTAL SAGE SCRUB AND CHAPARRAL

COASTAL SAGE SCRUB

Black sage (Salvia mellifera); white sage (S. apiana); purple sage (S. leucopylla); mixed sage; California
sagebrush (A. californica); California sagebrush—white sage; California sagebrush—black sage; California
sagebrush—purple sage; California sagebrush—California buckwheat; California buckwheat—white sage;
white sagebrush (A. ludoviciana); California buckwheat; California encelia (Encilia californica); Coyote brush
(Baccharis pilularis); Coast prickly-pear cactus; Black sage—coast prickly pear; Scalebroom (Lepidospartum
squamatum); Salal (Gaultheria shallon)-huckleberry (Vaccinium spp.); Chaparral yucca (Yucca whipplei)—
California buckwheat; White coast ceanothus

Sensitive communities — Black sage; White sage; Black sage—coast prickly-pear; California encilia; California
buckwheat—white sage; Coast prickly pear succulent shrub

Coastal sage scrub occurs primarily at elevations below 2,500 feet and is most widespread in coastal valleys and foothills
in southern California. The Forests encompass only the upper elevational limits of coastal sage scrub; approximately 38%
of this habitat type occurs on public lands (Stephenson and Calcarone 1999). The low-elevation community is highly
vulnerable to development and is home to many sensitive species (see section 8.60, California Gnatcatcher).

Fire frequency is a major factor affecting health of this vegetative community. Coastal sage scrub burns easily and can
reburn only 1 or 2 years after a previous fire due to the invasion of red brome and Bromus diandrus, which drives the
conversion of these shrublands into annual, non-native grasslands (Zedler et al. 1983). Native herbaceous vegetation was
assumed to be perennial bunch grasses of Nassella species, but historical descriptions and phytolith and archaeological
evidence suggest that some herbaceous cover may have been comprised mostly of forbs (Minnich and Dezzani 1998).

COASTAL MARITIME, CHAMISE, AND SOUTHERN MIXED CHAPARRAL

Chamise; Leather oak; Laurel sumac (Malosma laurina); Woolyleaf ceanothus (Ceanothus tomentosus);
Mission manzanita (Xylococcus bicolor); Bigberry manzanita (Arctostaphylos glauca); Lemonade berry
(Rhus intergrafolia); Sugarbush (Rhus ovata); Chamise—black sage; Black sage; Chamise—white sage;
Chamise—mission manzanita; Chamise—mission manzanita—woolyleaf ceanothus; Chamise—California
buckwheat-white sage; Chamise—Hoaryleaf ceanothus (Ceanothus crassifolius); Chamise—woolyleaf
ceanothus; White coast ceanothus; Chamise—eastwood manzanita; Chamise—woolyleaf ceanothus—mission
manzanita; Hollyleaf cherry (Prunus ilicifolia); Scrub oak—chamise

Sensitive communities — Black sage; Chamise—mission manzanita—woolyleaf ceanothus; Chamise—woollyleaf
ceanothus

NORTHERN MIXED CHAPARRAL

Bigberry manzanita; Eastwood manzanita; Bigpod ceanothus (Ceanothus megacarpus); Hoaryleaf
ceanothus; Wedgeleaf ceanothus (Ceanothus cuneatus); Hollyleaf cherry; Bigpod ceanothus—hollyleaf
redberry (Rhamnus ilicifolia); Birchleaf mt. mahogany (Cercocarpus betuloides); Blueblossom (Ceanothus
thyrsiflorus); Hairyleaf ceanothus (Ceanothus oliganthus); Chamise—bigberry manzanita; Chamise—hoaryleaf
ceanothus; Chamise—cupleaf ceanothus (Ceanothus gregii); Muller oak (Quercus Cornelius-mulleri);
Chaparral whitethorn (Ceanothus leucodermis); Bigpod ceanothus—Birchleaf mt. mahogany; Bigpod
ceanothus—hollyleaf cherry

CHAMISE CHAPARRAL (AND UPPER SONORAN MANZANITA CHAPARRAL)

Chamise; Chamise—cupleaf ceanothus; Chamise—eastwood manzanita; Chamise—bigberry manzanita;
Chamise—hoaryleaf ceanothus; Chamise—wedgeleaf ceanothus
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RED SHANK CHAPARRAL
Red shank (Adenostoma sparsifolium); Red shank—chamise; Red shank—birchleaf mt. mahogany

Sensitive communities — Red shank; Red shank—birchleaf mt. mahogany; Red shank—chamise

SCRUB OAK CHAPARRAL

Low to mid elevations:
Scrub oak; Scrub oak—chaparral whitethorn; Scrub oak—Hairyleaf ceanothus—Toyon (Heteromeles
arbutifolia); Scrub oak—birchleaf mt. mahogany; Interior live scrub oak—scrub oak

Sensitive communities — Scrub oak—hairyleaf ceanothus; scrub oak—toyon

MONTANE CHAPARRAL

Bush chinquapin (Chrysolepis chrysolphylla); Deerbrush (Ceanothus integerrimus); Eastwood manzanita;
Eastwood manzanita—birchleaf mt. mahogany; Greenleaf manzanita (Arctostaphylos patula); Wedgeleaf
ceanothus; Mt. whitethorn (Ceanothus cordulatus); Huckleberry oak (Quercus vaccinifolia); Tobacco brush
(Ceanothus velutinus); Chaparral whitethorn; Pink-bracted manzanita (Arctostaphylos pringlei), Basketbush
(Rhus trilobata)

Chaparral occurs across a broad elevational range but is most abundant in lower montane and foothill areas (Stephenson
and Calcarone 1999). There are many types of this vegetative community, and species composition varies. Soil depth
may contribute to the distribution of chaparral types, with xeric chaparrals favoring shallow soils on low-elevation
hillsides and ridge tops, montane chaparral found on similar sites at higher elevations, and mesic chaparrals preferring
deeper soils on northerly aspects and in drainages (USFS 2001a). Montane shrublands occur within the elevation
zone of coniferous forests and experience a climate of variable summer rain and winter snow. In general, chaparral is
abundant in the Forests, with the exception of southern mixed chaparral, ceanothus chaparral, and serpentine chaparral
(Stephenson and Calcarone 1999).

Fire regimes are an important issue in this vegetative type. Studies have suggested that historical fire regimes consisted
of return intervals of 50 to 70 years, with most burns relatively small in size (< 7,500 acres) and occurring during
normal weather in the summer (Minnich 1987, Keeley and Scott 1995). Because fires have been suppressed for more
than a century (Minnich 2001), southern California chaparral now consists of unbroken sweeps of mature vegetation
interspersed with a few watersheds denuded by large, severe fires that escaped control during the hot, dry, fall Santa
Ana winds. Such fall fires have been much more difficult to control than smaller summer fires, and subsequently have
burned very large areas (> 145,000 acres). Chaparral habitats are well-adapted to fire, though different chaparral species
respond differently: some shrub species are short lived, others are long-lived, and some rely mostly on resprouting
after fire, while others regenerate mostly from seed banks (Keeley and Scott 1995). Some scientists have postulated
that fire severity in chaparral may affect the subsequent species composition with possible long-term effects (Riggan et
al. 1994). As fuel structure in biomass accumulation depends on species composition, a change in composition could
alter the nature of the next fire. An increase in Ceanothus, for example, could yield a structure more conducive to
the propagation of infrequent, severe fires (Riggan et al. 1994). However, no formal field studies exist that document
changes in chaparral composition as a result of fire. Both fire-return intervals and size may also be important. If exotic
grasses enter the system, fire-return intervals could shorten and type conversion to grasslands could occur; however, this
has not happened in chaparral except at very local scales. Because extremely large, very severe fires can have negative
impacts on watersheds by increasing erosion, possibly the most critical restoration goal is a return to the fine-grained
patch mosaic structure of chaparral age classes (since last burning) that existed prior to fire suppression efforts. This
would potentially maintain both watershed integrity and wildlife habitat diversity (Minnich 1987, Riggan et al. 1994,
Stephenson and Calcarone 1999, Minnich 2001).

INTERIOR LIVE OAK SCRUB

Mid to upper elevations:
Interior live scrub oak; Canyon live scrub oak; Interior live scrub oak—chaparral whitethorn; Interior live scrub
oak—canyon live scrub oak; Interior live scrub oak—scrub oak
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INTERIOR/DESERT SHRUB

Big sagebrush (Artemisia tridentata), black sagebrush (A. arbuscula), white sagebrush (A. ludoviciana);
Black bush (Coleogyne ramosissiona); Bladderpod (Isomeris arborea)—California ephedra (Ephedra
californica)—narrowleaf goldenbush (Ericameria linearifolia); Brittlebush (Encelia falinosa); Brittlebush—
white bursage (Ambrosia dumosa); Creosote bush (Larrea tridentata), Cupleaf ceanothus—fremontia
(Fremontodendron californicum)—oak; Fourwing saltbush (Atriplex canescens); Deerweed; Joshua tree
(Yucca brevifolia); Mohave yucca (Yucca schidigera); Nolina spp.; Rubber rabbitbrush (Chrysothamnus
nauseosus); Needleleaved rabbitbrush (Chrysothamnus teretifolius); Shadscale (Atriplex canescens);
Allscale (Atriplex polycarpa); Mixed saltbush; Quailbush; Scalebroom (Lepidospartum squamatum); White
bursage; Matchweed (Gutierrezia spp.); Birchleaf mt. mahogany—California buckwheat; Desert apricot
(Prunus fremontii); Sugarbush; Wright's buckwheat (Eriogonum wrightii); California buckwheat; Tucker oak
(Quercus john-tuckeri); Muller oak

Sensitive communities — Desert apricot; Big sagebrush

Semi-desert chaparral, sagebrush, and desert scrub occur on the arid slopes of the desert side of the mountains. Four-
needle pinyon pine is found in the San Jacinto Mountain desert transition zone near Thomas Mountain (Stephenson and
Calcarone 1999). Semi-desert chaparral is more open than coastal-slope chaparral and has a different mix of species,
including brittlebush and cupleaf ceanothus. Great Basin sagebrush includes big, black, and white sagebrush, and occurs
in dry alluvial fans, meadows, and washes at low elevations around Mount Pinos and in Garner Valley. Desert chaparral
habitats consist mostly of long-lived shrubs and no seed banks, and have evolved with infrequent fires. However, the
invasion of non-native grasses has increased fire frequency in many areas of the desert floor.

ORV use, oil and gas drilling on the LPNF, mining of limestone deposits on the SBNF, and target shooting cause habitat
loss and affect sensitive resources in desert-side habitats (Stephenson and Calcarone 1999).

DESIRED CONDITION — COASTAL SAGE SCRUB AND CHAPARRAL

Coastal sage scrub habitats are composed of the suite of herbaceous and shrub species identified as the Potential Natural
Community. Fire regimes are within the historical range of variability (i.e., fire-free intervals of 25 years or more allow
this vegetative community to reach structural maturity and remain there for an extended period of time). Shrub cover
provides high-quality habitat for species associated with coastal sage scrub. The understory is lush with native forbs
(i.e., wildflowers) and perennial grasses, and shrubs occur in openly spaced patches to provide cover for nesting birds
and other native wildlife.

Chaparral habitats are composed of the suite of herbaceous and shrub species identified as the Potential Natural
Community. A diverse array of native perennial grasses and forbs comprises the understory. A diversity of chaparral
age classes occurs throughout the habitat type. Fires are numerous, relatively small (< 7,500 acres), and occur at a return
interval of about 50 to 70 years; they can extend beyond stands to cover areas of 5,000 to 25,000 acres, and result in a
mosaic of fine-grained patches over the landscape that differ in flammability, thereby reducing the likelihood, potential
size, and severity of catastrophic fires—particularly those that might spread into bigcone Douglas-fir forests (Riggan
et al. 1994, Minnich 2001).

Desert shrub habitats are composed of the suite of herbaceous, shrub, and tree species identified as the Potential Natural
Community. A diverse array of native perennial grasses and forbs comprises the understory. A diversity of chaparral
age classes occurs throughout the habitat type. Fires are within the historical range of variability (fire-return intervals
of more than 300 years). These habitats are protected from human activities that affect sensitive resources (e.g. ORV
use, target shooting, resource extraction).

OBJECTIVES — COASTAL SAGE SCRUB AND CHAPARRAL
COASTAL SAGE SCRUB

Manage for the historical understory of native forbs (i.e., wildflowers) and/or perennial grasses in coastal sage scrub
habitats.

Monitor and encourage the post-fire reestablishment of native forbs and grasses in coastal sage scrub.
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Prioritize coastal scrub sites for preservation and restoration, and adjacent lands for acquisition.

CHAPARRAL

Conduct prescribed burning in chaparral habitat to reintroduce natural fire regimes. Conduct prescribed burns in 5,000
to 10,000 acres per year in the CNF, ANF, and SFNF, and at least 20,000 acres per year in the LPNF.

Use short fire frequencies in ceanothus chaparral, burn in June and July, and allow the shrubs to burn at moderate
intensity — if fires burn too hot, the site will convert to chamise, if too cool then the ceanothus seeds will not germinate
(Phil Riggan, Forest Service, pers. comm.).

DESERT SCRUB

Eradicate and prevent reestablishment of non-native species into desert shrub to reduce risk of fire.

Eliminate or control exotic grasses and mustards. Actively restore the Potential Natural Community of interior/desert
shrub habitat using native bunchgrasses and/or native wildflowers.

STANDARDS — COASTAL SAGE SCRUB AND CHAPARRAL
COASTAL SAGE SCRUB

The Forest Service shall conduct prescribed burning in degraded coastal sage scrub habitat in the late fall and winter to
eradicate the introduced red brome and other invasive grass species. Burning shall occur in a mosaic pattern to maintain
some vegetation for shrub-dependent species (see sections 8.0, Listed Species, 9.0, Sensitive Species, and 7.9, Bell’s
Sage Sparrow), and shall be conducted in November and December, when annuals begin to germinate but before shrubs
begin leafing out (i.e., the “flushing” season; J. Evans, pers. comm.) and also to prevent disturbance to nesting birds
during the breeding season (typically March through August). In the unburned patches, eradicate introduced plant species
using hand-removal methods to prevent reestablishment into burned patches. Fall wildfires in coastal sage scrub shall
be suppressed to the maximum extent practicable to prevent conversion to grasslands.

The Forest Service shall encourage buffer zone fire protections in urban developments adjacent to the Forests within
this habitat type.

The Forest Service shall prohibit post-fire seeding of any non-native species, including ryegrass, in coastal sage scrub.

The Forest Service shall prohibit domestic livestock grazing in coastal sage scrub (see section 25.0, Domestic Livestock
Grazing).

The Forest Service shall reduce overall density of roads in coastal sage scrub to decrease nitrogen deposition into the
soil from exhaust, as part of a comprehensive Road Removal and Restoration (RRR) strategy (see section 22.0, Roads).
Roads appropriate for removal within coastal sage scrub shall be identified within 3 years of the adoption of this plan,
as required in the Roads standards.

CHAPARRAL

The Forest Service shall prohibit fire suppression in chaparral, unless occurring within the wildland-urban interface (see
section 2.0, Fire Management) or threatening stands of bigcone Douglas-fir.

The Forest Service shall conduct broadcast patch-mosaic prescribed burning during the late summer (August), during
relatively calm, humid weather. In these conditions, low- to moderate-intensity fires are most likely (Minnich 2001).

The Forest Service shall survey for nesting birds in chaparral prior to conducting prescribed burning. To the maximum
extent practicable, avoid disturbing nesting areas. Conduct burning primarily in August, prior to the Santa Ana wind
season but after fledging of young birds (see sections 8.0, Listed Species, 9.0 Sensitive Species, and 7.9, Bell’s Sage
Sparrow).

DESERT SCRUB

The Forest Service shall remove exotic grasses and mustards by hand in areas with fire-sensitive shrubs, or carefully
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using prescribed fire in the spring season where few or no shrubs occur (C. Barrows, Coachella Valley Preserve, pers.
comm.).

The Forest Service shall survey for desert tortoises and other sensitive species prior to prescribed burning, and shall
avoid disturbance to these species to the maximum extent practicable.

The Forest Service shall prohibit commercial domestic livestock grazing on this habitat type, and all allotments or
portions thereof shall be permanently retired from grazing (see section 25.0, Domestic Livestock Grazing).

The Forest Service shall conduct a feasibility study on the reintroduction of pronghorn (Antilocapra americana) into
this vegetative community.

The Forest Service shall restrict or eliminate ORV use in sensitive desert habitats (see section 19.0, Recreation).

The Forest Service shall prohibit uncontrolled target shooting in the Forests.

Grasslands, Meadows, and Herbaceous Types

In southern California, grasslands and prairies—defined as habitats dominated by grasses and/or by forbs—occur primarily
along the coast. Both annual and perennial grassland types occur in California, but there is no strong evidence that perennial
grasses ever dominated except in the North Coast Ranges (Mayer and Laudenslayer 1988, Blumler 1993). Almost all of
California’s grasslands are annual, most of which are dominated by introduced species such as wild oats (Avena fatua),
black mustard (Brassica nigra), Erodium cicutarium, E. moschatum, and clovers (Medicago spp., Trifolium spp.) which
invaded herbaceous landscapes, forblands, and flower fields (CPIF 2000d, R. Minnich, pers. comm.). Because non-
native species produce more fuel than indigenous vegetation, they reduce fire return intervals in herbaceous landscapes.
Currently, the replacement of native perennial and annual grasses and forbs (including wildflowers) with non-native
species is promoted by domestic livestock grazing, urban development, roads, and a host of other factors (Fredrickson
and Laubhan 1995). However, in areas replaced by non-native annual grasses, a rich component of native forbs and
grasses still occurs (J. Evans, pers. comm.).

Meadows are described as areas with shallow water tables in mid-summer and surface soils that are fine-textured and
richly organic (Stephenson and Calcarone 1999). Meadows are characterized as wet, dry, or alkaline but are usually
mesic, even in late summer. In montane areas, they occur where gentle gradients underlain with impervious bedrock
are found downstream from relatively small drainages (Stephenson and Calcarone 1999). Wet meadows have poorly
drained soils relative to the coarser soils in adjacent forests, and typically contain sedge, rush, and bent grass species
(Carex, Juncus, and Agrostis spp.) as well as forbs and other annuals. Wet meadows often occur as ecotones between
perennial grasslands and adjacent wetlands (CPIF 2000d).

Meadows are extremely sensitive to disturbances that affect the surface soil, especially during the winter and spring when
the ground is most saturated with water, and are susceptible to gullies and headcuts when water runoff and soil erosion
are increased. Such gullies are often associated with roads and trails, as well as trampling by domestic livestock, all of
which increase runoff and cause soil erosion. Gullies then channel water out of the meadow, lowering the water table
and removing topsoil, which in turn allows for the encroachment of trees and shrubs. Meadows have been degraded by
the invasion of non-native species facilitated by domestic livestock grazing, especially in lower elevations (Stephenson
and Calcarone 1999).

Vernal pools, or seasonal wetlands, are shallow depressions typically occurring on mesa tops and broad valley floors.
Hard clay or sandstone bottoms prevent water from percolating into the ground. Consequently, the pools fill with water
during the winter and spring rainy seasons. When filled, they are too wet to support upland, or non-wetland, species.
When dry in the late spring, summer, and fall, the pools cannot provide habitat for marsh or aquatic species. As a result,
only a few aquatic plant and invertebrate animal species are able to survive in the extreme environmental conditions
characteristic of vernal pools (USFWS 1993, 1997).

California’s vernal pools and the species dependent upon them are among the most threatened habitats of all of California’s
natural ecosystems. Ninety-seven percent of vernal pools have been lost in California. Urban development, flood control
activities, highway and utility projects, agricultural use, livestock overgrazing, ORV use, and changes in the hydrological
pattern in associated upland habitats have caused significant losses of vernal pool habitat.

53



AREA DESCRIPTION — GRASSLANDS, MEADOWS. AND HERBACEOUS TYPES

GRASSLANDS

Alkali sacaton (Sporobolus airoides); Creeping ryegrass (Lolium spp.); Desert, Foothill, Purple, and Nodding
needlegrass (Achnatherum spp.); One-sided bluegrass (Poa spp.); California annual grassland and forbland
(including Bromus spp., Erodium spp., Lolium spp., Schismus spp., and native annual forbs); Saltgrass
(Distichlis spicata); Giant reed (Arundo donax); Pampas grass (Cortaderia jubata); Bracken fern (Pteridium
aquilinum); Matchweed

Sensitive communities — Alkali sacaton grassland; Creeping ryegrass; Nodding needlegrass; Purple needlegrass; One-
sided bluegrass

NORTH CENTRAL COASTAL PRAIRIE

Idaho fescue (Festuca spp.); Pacific reedgrass (Calamagrostis spp.); Tufted hairgrass (Aira spp.); California
oatgrass (Aegilops spp.)

eSensitive communities — All of the above

In the Forests, prairies and grasslands occur primarily in coastal areas. These vegetative communities were dominated
by forbs (wildflower fields) and some bunch grasses.

MEADOWS AND VERNAL POOLS

Montane meadow (need further data); Nebraska and Shorthair sedge (Carex spp.); Sedge (Carex alma);
Spikerush (Eleocharis spp.); Mexican rush (Juncus mexicanus)—baltic rush (Juncus balticus)

Sensitive community — Montane meadow

Wet meadows occur from about 4,000 to 8,000 feet and occur in ecotones between fresh emergent wetlands and
perennial grasslands. They have a simple structure consisting mainly of a layer of herbaceous plants, with trees and
shrubs occurring around the edges (JRHV 2000). Meadows are found on all Forests. Montane meadows in particular
on the CNF, SBNF, and ANF have been found to be impacted by cattle grazing, camping, roads and trails, equestrian
activities, and non-native species (Stephenson and Calcarone 1999). Vernal pools have the potential to occur on the
LPNF (Sawyer and Keeler-Wolf 1998).

DESIRED CONDITION — GRASSLANDS., MEADOWS., AND HERBACEOUS TYPES

Grasslands and coastal prairies are composed of the suite of herbaceous species identified as the Potential Natural
Community. Fires are within the historical range of variability. These habitats are protected from human activities that
disturb sensitive species (e.g. inappropriate domestic livestock grazing, urban development).

Meadow and vernal pool ecosystems are healthy and not degraded by human impacts. Natural hydrologic processes
are at work. Disturbance species that are typically present on sites that are heavily grazed and/or compacted have been
eradicated. Herbaceous layers are composed of at least 75% mid- to late-seral plant species, and plant species composition
has attained Potential Natural Community.

OBJECTIVES — GRASSLANDS. MEADOWS., AND HERBACEOUS TYPES

Manage for the Potential Natural Community, including the historical suite of native forbs (wildflowers) and/or perennial
grasses.

To the maximum extent practicable, eradicate and prevent reestablishment of non-native species into grasslands, prairies,
and meadows.

Allow no degradation of meadow systems, and maintain complete ecological function.
In degraded meadows, restore proper hydrologic conditions and the Potential Natural Community of species.

Secure water rights to maintain the hydrology of the dry montane meadows systems.
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STANDARDS — GRASSLANDS, MEADOWS. AND HERBACEOUS TYPES

GRASSLANDS

To eradicate non-native species, the Forest Service shall conduct widespread prescribed burning in the spring (February),
before seedhead shattering of invasive grasses.

The Forest Service shall prohibit burning during the breeding season for birds, to the maximum extent possible (typically
March through August).

MEADOWS

The Forest Service shall eliminate and prohibit water diversions in meadow ecosystems.
The Forest Service shall designate the following meadow areas as unsuitable for domestic livestock grazing, and shall
prohibit grazing in such areas (see section 25.0, Domestic Livestock Grazing):

* Areas within 400 meters of a spring, seep, vernal pool, or wet montane meadow (i.e., meadows that have soils that
remain saturated with water throughout the year)

* Seasonally saturated meadows with non-cohesive soils that lack deep-rooted woody vegetation
* Dry meadows in early seral status with greater than 10% of the meadow with bare soil and active erosion
The Forest Service shall restore the hydrologic condition of meadows in the Forests. Restoration methods include but
are not limited to:
* Eliminating (and relocating where necessary) roads, trails, ORV use, facilities, etc., that put meadow ecosystems at
risk
 Stabilizing gully erosion with grade-stabilizers, and revegetating with native, locally harvested species in the
composition of the Potential Natural Community
* Prescribing fire to maintain forest or upland/meadow boundaries in cases where appropriate

Rare and Restricted Communities

ALPINE HABITAT

Alpine habitat flora is “xerophytic and depauperate” when compared to Sierran floras (Major and Taylor 1990, Thorne
1998). Alpine habitats are found only on three peaks in the ANF and SBNF. A rare and fragile alpine cushion plant
community occurs above treeline where canopy cover is open (USFS 2001a). Naturally occurring limited habitat and
harsh conditions for plants make any impact to this vegetative community a critical threat to the sensitive species located
within it.

PEBBLE PLAINS

Another rare community occurs within a 92-square-mile area around Big Bear City in the SBNFE. Pebble plains are
remnant patches of an ice-age lake bottom within forest and woodlands often dominated by Jeffrey pine, pinyon pine,
and juniper species. They are patches of treeless, deep clay/quartzite pebble and gravel deposits that support a rare suite
of plants similar to alpine flora, including cushion-forming plants, annuals, grasses, and succulents (Stephenson and
Calcarone 1999). Several of these plants are federally listed as threatened or sensitive (see sections 8.0, Listed Species,
7.0 Focal Species).

GABBRO OUTCROPS

Gabbro soil type is distributed primarily on the CNF but also occurs in the other 3 Forests. The rocks from which the
gabbro soil is made were originally formed deep in the Earth’s crust from molten rock, and as it weathers the soil is
generally red, mildly acidic, rich in iron and magnesium, and often contains other heavy metals such as chromium. Gabbro
soils support a unique suite of plant species. This habitat is rare in its natural occurrence. Many of the general threats
to gabbro soils habitat affect the habitats that surround it as well, including chaparral, coastal sage scrub, etc. Threats to
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the specific gabbro soils habitat include construction of communications sites on gabbro outcrops (mountain tops) and
mining. Modification of this habitat has consequently impacted many gabbro soils-dependent rare plant species.

SERPENTINE OUTCROPS

The serpentine soil type is distributed exclusively on the LPNFE. Serpentine soils occur from weathering of serpentine
rock that can be recognized by its colorful pigments (red to blue to green). The soil is generally high in magnesium and
low in many micronutrients that are essential to many plants. One benefit to plants is serpentine’s ability to hold water,
because it is a heavy clay-like soil. Serpentine soils are often high in heavy metals (cobalt, nickel, and iron) and the type
is an indicator for economic metals (quicksilver, chromium, nickel, asbestos, talc, soapstone, and jadeite; Stephenson
and Calcarone 1999). Serpentine soils often support a unique suite of plant species. This habitat is rare in its natural
occurrence. Many of the general threats to serpentine soils are similar to the threats affecting surrounding habitats as
well. Threats to the specific serpentine soils habitat include mining development, ORVs, and invasion by exotic species.
Modification of this habitat has consequently impacted many serpentine soils-dependent rare plant species.

OBJECTIVES — RARE AND RESTRICTED COMMUNITIES

Preserve the unique, rare and restricted vegetative communities occurring in the Forests.

STANDARDS — RARE AND RESTRICTED COMMUNITIES

ALPINE HABITAT

See section 8.12, Listed Species — Alpine Habitats.

PEBBLE PLAINS
See section 8.12, Listed Species — Pebble Plains.

GABBRO OUTCROPS

See section 8.17, San Diego Thorn-Mint.

SERPENTINE OUTCROPS

The Forest Service shall preserve and manage serpentine outcrops for the protection of their associated plant communities,
including the 10 sensitive plant species, as well as Sargent cypress and knobcone pine trees. Such protective measures
shall include but not be limited to:

* Prohibiting ORV use on serpentine soils

» Relocating roads and trails off serpentine outcrops

* Prohibiting all mining activities on and/or in serpentine soils
* Reintroducing natural fire regimes

SEEPS/BOGS/MARSH

See section 8.12, Southwestern Pond Turtle.

LIMESTONE/CARBONATE OUTCROPS

See section 8.3, Listed Species — Carbonate Plants.
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Section 6.0

SOILS MANAGEMENT

ISSUE STATEMENT

Soil resources are an essential component in the proper functioning of ecosystems. While often overlooked in management
activities, soils maintain proper hydrologic processes, control sediment flux to streams, support the growth of vegetation,
and sustain microorganisms and other invertebrates vital in the food web.

Healthy, non-compacted soils control water flow and discharge rates within an entire watershed. Drainage of snowmelt and
rain from unsaturated upland soils creates temporary patches of saturated zones that route water downslope underneath
the ground. Sub-surface water eventually emerges as seeps in stream banks. In upslope unsaturated zones, water moves
so slowly that only downslope saturated zones near streams contribute significantly to peak discharges during storm
events (Harr 1976, 1977). The proper hydrologic function of soils thus protects watersheds from elevated surface runoff
and erosion, increased sedimentation, severe flooding, and landslides.

Adverse soil impacts are extremely persistent and difficult to reverse. Soil compaction and consequent reductions in
hydrologic function and soil productivity persist for several decades (Beschta et al. 1995). Topsoil loss and consequent
loss of productivity are essentially permanent (Beschta et al. 1995). The persistent nature and irreversibility of soil
impacts makes prevention of soil damage the only effective way to maintain desirable soil conditions.

Soils provide minerals and other nutrients to plants, and protect their roots from exposure (Wilshire and Nakata 1978, Pica
et al. 1998). Soils also support a diverse suite of microorganisms. The restoration of degraded vegetative communities
requires the evaluation of soil type, slope gradient and aspect, as well as the rehabilitation of the soil microfauna,
microflora, fungi, and other microorganisms that support the ecosystem. For example, conversions of coastal sage scrub
to non-native annual grasslands have typically resulted in the loss of soil microorganisms that experienced mutualistic
relationships with the native plant species (Jigour et al. 2001). Restoration of the full complement of native coastal
sage scrub plant species would be expedited by some means of inoculation with mycorrhizal fungi, which are thought
to function as keystone or catalytic elements in the restoration process. Reintroduction of other microorganisms, such
as those involved with formation of cryptobiotic soil crusts, might also prove helpful in some cases. Cryptobiotic, or
cryptogammic crusts, are assemblages of tiny organisms such as cyanobacteria, green algae, fungi, lichens, and mosses
living on or just beneath the soil surfaces in the spaces between the larger vegetation (Crawford 1991). These crusts
are critical to the productivity of many arid ecosystems, and damage to the crust can result in decreased water-holding
capacity of the soil, increased soil erosion, diminished nutrient flows, and greater vulnerability to invasion by exotic
plants (Belnap and Gardner 1993, Eldridge 1998, Memmot et al. 1998).

Careful attention to such details of soil ecology may be among the factors needed to restore habitats for native terrestrial
arthropods (soil-dwelling insects) important in the structure of local food webs. Monitoring of terrestrial arthropod
assemblages at coastal sage restoration sites and comparison sites revealed that the restoration sites lacked native
assemblages and hosted significantly more invasive arthropods, including Argentine Ant (Linepithema humile), European
Earwig (Forficula auricularia), and Dooryard Sowbug (Armadillidium vulgare; Longcore 2000). Habitat connectivity for
terrestrial arthropods was believed to be a factor in this distribution (Longcore 2000), and should be among the factors
addressed in coastal sage scrub and other ecosystem revegetation efforts.

AREA DESCRIPTION

Soils occur throughout the Forests.

DESIRED CONDITION

Soils have natural amounts of native protective ground cover, soil organic matter, and coarse woody debris. Soils support
vegetative growth where appropriate, and hydrologic function. Physical, chemical, and biological processes in soils
function similarly to soils that have not been disturbed by harmful human activities.
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OBJECTIVES

Maintain short- and long-term soil productivity, and prevent additional degradation of soils.

Involve soils specialists in planning efforts for fire management, vegetative community management, and watershed
management, as well as monitoring impacts of domestic livestock grazing and roads. (See sections 1.0, 2.0, 5.0, 22.0,
25.0, Watershed Management, Fire Management, Vegetation Management, Roads, and Domestic Livestock Grazing.)

Set the watershed scale in relation to Forest Plan standards for cumulative soil damage.

At the watershed scale, limit detrimentally affected soils to < 5% of the watershed area. Detrimentally affected soil
includes: compacted soils caused by any and all activities, including past and present roads, grazing, logging, mining,
and ORV impacts, areas where erosion has removed the A-horizon, intense fire (removal of litter layer), puddling, and
displacement. Where the extent of detrimentally affected soils is > 5%, ongoing activities that damage soils (grazing,
etc.) shall be suspended, and roads and landings will be actively restored through obliteration.

Rehabilitate sites where soil has been adversely impacted by human activities.

Reference sites in RNAs and each vegetative community shall evaluate physical, chemical, and biological processes of
soil to determine Potential Natural Community with respect to soil structure and function.

STANDARDS

The standards in this section shall be interpreted to supplement, not replace, any standards regarding soils management
contained in other sections of this alternative. If the standards in this section differ from the standards in another section,
the more environmentally protective standards shall apply.

Any activity undertaken by the Forest Service shall evaluate the impact on soil structure and function, including but
not limited to:

* Soil microbes

* Native terrestrial arthropods and other soil-dwelling invertebrates

* Cryptogammic crusts

* Soil erosion/sedimentation
Extent and degree of soil damage

Heavy machinery shall be prohibited for log yarding during undergrowth reduction, due to adverse impacts on soil
resources (see section 24.0, Timber Harvest).

The Forest Service shall inoculate soils with native mycorrhizal fungi at appropriate sites to assist in restoration and
revegetation efforts.

Native microorganisms involved with formation of cryptobiotic soil crusts shall be reintroduced at appropriate sites to
assist in restoration and revegetation efforts.
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Section 7.0

MANAGEMENT INDICATOR/FOCAL SPECIES

ISSUE STATEMENT

The National Forest Management Act of 1976 recognized the complexity of monitoring large numbers of species and
habitats individually, and directed the National Forests to identify Management Indicator Species (MIS). MIS are selected
based on their habitat requirements, and they serve as surrogates for other species with less stringent requirements.
Their status can indicate, to some measure, the general health of the ecological communities in which they reside. MIS
populations are to be monitored to determine if existing or proposed management activities will adversely impact other
fish and wildlife species with similar habitat requirements. Each MIS is intended to represent at least one of the following
categories: 1) recovery species; 2) featured species; 3) species habitat indicators; and 4) ecological indicators. Although
it is simpler and less expensive to monitor a few species than to monitor everything that might suggest the health of the
4 Forests, the use of MIS doesn’t eliminate the need for site-specific planning for TES species. (See section 8.0, Listed
Species, and section 9.0, Sensitive Species.)

All 4 of the Forests have identified management indicator species—some overlap but many do not. Amphibians and
reptiles were only identified as Management Indicator Species (MIS) on 1 forest, despite the fact that amphibians are
highly sensitive to changes in aquatic, riparian, and upland habitat quality, and water quality and quantity. In addition,
some current MIS (largemouth bass, brown trout) are stocked species, not indigenous to the Forests or even the region.
Since the Forests are fundamentally part of one interdependent system, spanning 2 ecoregions, it seems logical to identify
MIS that will ensure ecosystem representation and that are indicative of habitat quality, quantity, and/or connectivity
throughout the ecoregions.

Conservation biologists are using a similar approach to MIS. Focal species are being used in planning and managing
regional reserve networks to ensure habitat quality and ecosystem representation. Focal species are used because their
requirements for survival represent factors important to maintaining ecologically healthy conditions (Miller et al. 1998).
Various focal species categories currently being used include umbrella, keystone, flagship, habitat quality indicator,
wilderness quality indicator, and prey species.

Umbrella species are wide-ranging species, such as large carnivores. Because of their need for expansive wildlands,
protecting enough habitat for a viable population benefits other species with less extensive spatial requirements (Noss
and Cooperrider 1994, Noss et al. 1996, Meffe and Carroll 1997).

Keystone species are those species whose influence on community structure and function is out of proportion to their
abundance (Paine 1980, Terborgh 1988, Mills et al. 1993 in Miller et al. 1998). Large carnivores are often keystone
species (Terborgh 1988), because maintaining viable populations of these species will provide opportunities to maintain
or restore ecosystem processes (Miller et al. 1994).

Flagship species are charismatic creatures that appeal to a wide range of people. Flagship species can be utilized in
education and outreach campaigns to raise the awareness level and draw attention to conservation objectives (Noss and
Cooperrider1994, Meffe and Carroll 1997).

Habitat Quality Indicator species are those species that essentially act as barometers because of their sensitivity to
ecological changes, so they are useful in monitoring ecosystem integrity (Verner et al. 1992).

Wilderness Quality Indicator species are species that are sensitive or vulnerable to human disturbance and require remote,
wilderness habitat (Foreman et al. 2000).

Prey Species are the primary prey for focal predators in the above categories (Foreman et al. 2000).

This Alternative carefully selected umbrella and habitat indicator focal species whose viability or recovery is
tied to conservation goals: native species recovery, stream and riparian recovery, restoration of natural processes,
protection and restoration of landscape connectivity, elimination or control of exotic species, and protection
and restoration of natural habitats. The following species have been identified as MIS/focal species. More
detailed information and recommendations for protection and management of each species are in the
following sub-sections.
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* Mountain lion (Felis concolor): an umbrella, wilderness quality indicator, keystone, and flagship species. The largest
remaining carnivore in the ecoregion; its primary requirements are large core habitat areas, abundant prey, and habitat
connectivity among subpopulations. The mountain lion is an umbrella species because of its extensive spatial require-
ments, a wilderness quality indicator because it requires extensive wildlands to thrive, a keystone species because of
its role in top-down regulation, and a flagship species because they are important symbols of wildness to a diverse
public (section 7.1).

* Mule deer (Odocoileus hemionus): chosen as a habitat quality indicator, flagship, and prey species. The primary
prey of mountain lion and the most important big game animal in southern California. This habitat quality indicator
is dependent on meadows and riparian habitat for fawning areas and moves seasonally. In addition, since mule deer
are sensitive to ecological process such as fire, its status can reflect the effects of different fire management strategies
(section 7.2).

* Bighorn sheep (Ovis canadensis): an umbrella, flagship, habitat quality indicator, and wilderness quality indicator
species. Two subspecies occur in the ecoregion, the Nelson bighorn in the northern part of the region and the
Peninsular bighorn in the southern portion. The Peninsular bighorn have significant populations in the United States
and Mexico, allowing for cross-border dispersal, since biologically the ecoregion extends 200 miles down into Baja.
Both subspecies have specialized habitat requirements and move seasonally between different elevations. They are
also dependent on fire to shape their habitat (section 7.3).

* Southern steelhead trout (Oncorhynchus mykiss): chosen as an aquatic habitat quality indicator, umbrella, and flagship
species. It rates as an aquatic habitat quality indicator because it requires structurally complex riparian habitat with
stream shading to regulate water temperatures. It is also sensitive to water quality changes. This species is dependent
on all reaches of riparian systems, at different life stages, from the ocean to the headwaters, for spawning and rearing.
The steelhead is also considered an umbrella species because its presence is an indication of overall watershed
integrity, and a flagship species because of its popularity among anglers (section 7.4).

* Arroyo southwestern toad (Bufo californicus): chosen as an aquatic habitat quality indicator because of its dependence
on riparian and adjacent upland habitat, high water quality, and native ants. Due to its sensitivity to a variety of
activities and uses, it helps monitor for appropriate flow regimes, water quality and quantity, sedimentation issues,
eradication and control efforts regarding non-native species, including invasive plants, and predators (section 7.5).

* Least Bell’s vireo (Vireo bellii pusillus): chosen as a habitat quality indicator for structurally complex riparian
communities. This neotropical migrant requires habitat connectivity to South America, via high-quality riparian
habitat. It is sensitive to disturbance and habitat degradation and therefore useful in monitoring activities and uses on
the Forests. It was identified as an umbrella species because protection and restoration of adequate riparian woodlands
for a viable population of vireos throughout southern California will protect habitat for other riparian-dependent
species. It was also identified as a flagship species because of its popularity among birders (section 7.6).

* California spotted owl (Strix occidentalis occidentalis): identified as a flagship, habitat quality indicator, and an
umbrella species. The spotted owl is a well-recognized species, having played a flagship role for years in helping to
protect ancient forests. The owl was identified as a habitat quality indicator for mature and old-growth forests, with
multi-layered canopies of hardwood and coniferous trees; the owl is closely associated with large old trees and snags.
The owl has extensive spatial requirements of up to 300 acres per pair in the South Coast ecoregion. This species
requires connectivity within and between the 4 forests; though genetic exchange is infrequent, there is persistent
interchange (section 7.7).

* Arboreal salamander (Aneides lugubris): chosen as a habitat quality indicator for mature oak woodlands; downed
wood and leaf litter are essential habitat components. Because this species requires oak woodlands, which have a
patchy distribution, it is considered a resource-limited species (section 7.8).

» Bell’s sage sparrow (Amphispiza belli belli): identified as a habitat quality indicator for coastal sage scrub and lower-
montane chaparral habitats; the species prefers habitat mosaics of varying age-classes (section 7.9).

* Townsend’s big-eared bat (Corynorhinus townsendii): identified as a habitat quality indicator for caves and crevices;
its roosting habitat is restricted to well-developed caves and abandoned mines (section 7.10).

* Red-diamond rattlesnake (Crotalus exsul): chosen as a habitat quality indicator species for chaparral, brush, and
scrub habitats occurring on the lower elevations of the Forests (section 7.11).

* Southwestern pond turtle (Clemmys marmorata pallida): chosen as a habitat quality indicator for aquatic ecosystems
and surrounding upland habitat because they are negatively impacted by predatory invasive species, alteration of

60



aquatic and surrounding terrestrial habitats, and water pollution —impacts that are also causing the decline of numerous
other aquatic wildlife species (section 7.12).

AREA DESCRIPTION

The Forest Service currently uses Management Indicator Species, as shown in Table 7-1.

TABLE 7-1
EXISTING MANAGEMENT INDICATOR SPECIES

MIS SPECIES LPNF ANF SBNF CNF

BIRDS

Bald eagle

California condor

<

Peregrine falcon

Least Bell’s vireo

>
>

California Spotted owl

California quail

ol R Pl Pl Pl P
>

Riparian bird assemblage

Conifer and oak woodland bird assemblage

Chaparral bird assemblage

el lalls

Pinyon/juniper bird assemblage

BB Pl

Cavity nesters X

REPTILES AND AMPHIBIANS

Red-legged frog

Foothill yellow-legged frog

Mountain yellow-legged frog

Western pond turtle

Coast horned lizard

R LR ESR R Pl e

Southern rubber boa

MAMMALS

Bighorn sheep X

Mule deer X X

Gray squirrel X

California leaf-nosed bat

Townsend’s big-eared bat

Northern flying squirrel

Los Angeles pocket mouse

White-eared pocket mouse

Badger

Mountain lion

el PR R el Pl sl el Pl el el

Black bear **

FISH

Steelhead trout X

Rainbow trout X X
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Unarmored 3spine stickleback

Santa Ana sucker

Speckled dace

PP

Mojave tui chub
Arroyo chub X
Native fish assemblage X

>

Brown trout **

Largemouth bass ** X

** denotes non-native species

DESIRED CONDITION

MIS or focal species (umbrella, flagship, habitat quality indicator, etc.) are used as barometers to monitor the collective
ecological health of the Forests. Proper selection, protection, and monitoring of MIS, from all focal species categories,
ensure ecosystem representation, habitat connectivity, and the ecological integrity of the Forests. Managing for the
protection of focal species aids the 4 forests in attaining goals of native species recovery, stream and riparian recovery,
restoration of natural processes, protection and restoration of landscape connectivity, elimination or control of exotic
species, and protection and restoration of natural habitats.

OBJECTIVES

Ensure ecosystem representation through the careful selection of MIS or focal species.

Consult local biologists from all taxonomic groups to ensure that all appropriate MIS/focal species have been
identified.

Monitor indicator species to provide information to help restore and protect natural habitats and processes.
Utilize charismatic flagship species for education and outreach campaigns.

Identify linkages required for dispersal-limited species, such as salamanders, and determine minimum width, length,
and vegetative structure necessary to use for success dispersal.

Develop and distribute education and outreach materials for all MIS/focal species, especially flagship species.

STANDARDS

The Forest Service shall develop a standardized and consistent monitoring protocol for all MIS/focal species throughout
the Forests.

The Forest Service shall conduct and/or support ongoing research and monitoring for all MIS/focal species. The resulting
data for each Forest should be exchanged with the other 3 forests and a collective annual report compiled.

MIS species not indigenous to the area (brown trout, largemouth bass, etc.) shall be monitored, by the Forest Service,
for their impacts on native species and ecological function.

The Forest Service shall maintain the MIS/focal species status of all species identified as MIS in previous forest plans
in addition to those identified in this plan, and continue to monitor these species on the Forests.

Section 7.1

MOUNTAIN LION

ISSUE STATEMENT

Justification for Selection
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The mountain lion (Felis concolor) was chosen as a Management Indicator Species (MIS)/focal species because protection
of mountain lions will help achieve the goal of protecting and restoring connectivity. The mountain lion was selected
as an umbrella, keystone, flagship, and wilderness quality indicator species. Umbrella: Because of its extensive spatial
requirements and use of a variety of habitat types, protecting enough habitat for a viable population of mountain lion will
protect interconnected habitat for an array of other species. Keystone: As the major predator of deer and other species,
the mountain lion is vital for top-down regulation. Flagship: Top predators are also important symbols of wildness to a
wide range of people, from urban dwellers to hunters, thereby serving a flagship role in conservation efforts. Wilderness
Quality Indicator: Mountain lions require large core wilderness areas if they are to thrive.

Life History, Status, and Habitat

At 6 to 8 feet in length and weighing 75-170 pounds, the mountain lion is the largest remaining native mammalian
carnivore in the ecoregion. Most lions are a tawny brown color with short coarse fur. Both limbs are extremely powerful,
especially the hind limbs, which are much larger. Their heavy black-tipped tail averages 2-3 feet long and serves as
a balancing-aid when footing is precarious (McDougall 1997). Mountain lions have short, blunt snouts that conceal
powerful jaws (Currier 1983). Like other felids, they are sexually dimorphic; females on average are 15% smaller than
males (Hall 1981).

The mountain lion has the largest natural range of any terrestrial mammal in the new world (Jameson and Peeters 1988).
There are 30 recognized subspecies, 15 of which occur in North America (Hall 1981), though several subspecies may
now be extinct (Barone et al. 1994). Historically, mountain lion were only absent from northern and eastern Canada and
eastern Alaska (Hall 1981). Today, they are virtually extirpated east of the Rockies, with small populations in Florida,
Missouri, South Dakota, and Texas (Currier 1983), but they are still present in suitable habitat throughout roughly
one third of the western United States (McDougall 1997). The subspecies that occurs in California is Felis concolor
californica.

From 1907 to 1963, the mountain lion was a bountied predator in California; records indicate that 12,461 lions were
killed during this period. It remained unprotected until 1969 when it became a game animal, but in 1972 there was a
moratorium on lion hunting, and finally in 1990, a ballot initiative that prohibited hunting (Torres 2000). As a result of
the passage of Proposition 117, mountain lion are given special protection under the California Department of Fish and
Game code 4800-4809 as a California Specially Protected species. California is the only western state where lion hunting
is prohibited, though depredation permits are still issued for “problem” lions. Approximately 2,500-5,000 mountain lions
are estimated to currently live in California (CDFG 1990).

The mountain lion is active yearlong; it is mostly nocturnal and crepuscular. They are considered habitat generalists,
meaning they can occupy a wide range of habitat types, though they are absent from extremely xeric regions, such as
the Mojave and Colorado deserts. The species has extensive spatial requirements and utilizes brushy stages of a variety
of habitat types, including riparian corridors (CDFG 1990). Den sites may be located on cliffs, rocky outcrops, in caves,
or in dense thickets or under fallen logs (Chapman et al. 1982, Ingles 1965). In southern California, most cubs are reared
in thick brush (Beier et al. 1995). They prefer vegetated ridgetops and stream courses; both are used as travel corridors
and hunting routes (Spotwart et al. 1986).

The mountain lion is a formidable predator upon larger game, especially mule deer, which comprise 50-80% of their
diet. Other prey in southern California include rabbits, hares, skunks, porcupines, coyotes, bobcats, opossums, raccoons,
and domestic stock (Ingles 1965, Beier and Barrett 1993). Modern ecological theory and empirical evidence strongly
suggest that top predators, such as mountain lions, exert a controlling (top-down) influence over entire ecosystems through
a cascade of regulatory effects across the various trophic levels of the ecosystem (Terborgh et al. 1999:41). Mountain
lions may play an important role in top-down regulation of ungulates (Logan and Sweanor 2001). By preying on deer,
elk, and other ungulates and killing mesopredators such as coyotes and bobcats, mountain lions may contribute to the
top-down regulation of ecosystems by the suite of top predators present. Mountain lion predation may 1) dampen oscilla-
tions of prey populations and cause a more even distribution of prey across the landscape, thus reducing potential habitat
damage (Hornocker 1970, Logan et al. 1996; Logan and Sweanor 2001); 2) enhance biological diversity by contributing
to the suppression of mesopredator populations; and 3) promote ecosystem stability (Hornocker 1970; Seidensticker
et al. 1973). Mountain lions kill bobcats and coyotes when they associate near kills made by lions (Boyd and O’Gara
1985; Koehler and Hornocker 1991; Beier and Barrett 1993; Logan and Sweanor 2001). Potential immediate effects of
removing top predators include increases in the abundance of large herbivores (e g. deer and elk) and mesopredators
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(e.g. bobcats and coyotes) (Terborgh et al. 1999). These proximate ecological changes may then generate a cascade of
effects operating through ecosystem processes such as herbaceous consumption, predation, competition, and behavioral
exclusion ultimately resulting in ecosystem simplification, loss of ecosystem stability, and loss of biological diversity
(Terborgh et al. 1999).

Mountain lion are good wilderness quality indicators, since they require large core habitat areas if they are to thrive.
Home range size varies by sex, age, and the distribution of prey. Home ranges in southern California averaged 36 mile2
(SD = 19) for 12 adult female and 140 mile2 (SD = 24) for 2 adult male cougars (Dickson and Beier, in press). Male
home ranges appear to reflect the density and distribution of females (Maehr 1992). Males occupy distinct areas and
are tolerant of transients of both sexes, while the home range of females may overlap completely (CDFG 1990, Beier
and Barrett 1993).

Because the mountain lion has such extensive spatial requirements, demanding needs for connectivity, and utilizes a
variety of habitat types, it serves as an ideal umbrella for other species and for large-scale ecological processes. Essentially,
protection of habitat for a viable population of mountain lions should protect interconnected habitat for countless other
species; it may also provide the basis for reintroduction of extirpated species that also require extensive expanses of
un-fragmented habitat (Sweanor 1990). Although a reserve designed for a cougar meta-population would not suffice
for habitat specialists (such as the gnatcatcher), an area-sensitive species such as the cougar is an appropriate umbrella
species (Noss 1991) for a regional conservation plan, because its low density renders it most sensitive to habitat frag-
mentation (Beier 1996). It is at least partly the dispersing males' need for large expanses as they move between patches
of resident females that makes mountain lions good umbrella species.

The mountain lion is polygamous and breeds year round in southern California (Beier et al. 1995). Females breed at 2.5
years and produce litters every other year or at 3-year intervals (Chapman et al. 1982; CDFG 1990). The gestation period
lasts 82-96 days and the litter size ranges from 2 to 4 cubs (Beier and Barrett 1993; Beier et al. 1995). In California,
most cubs are born during the spring, but they may be born in any month (Ingles 1965; Beier et al. 1995). Young typically
don’t become independent until their second year; at 12-23 months they increasingly hunt without maternal assistance
and by 14-24 months they move into a new and often unfamiliar home range (Beier 1991; Beier et al. 1995).

Dispersal plays a crucial role in cougar population dynamics because recruitment into a local population occurs mainly by
immigration of juveniles from adjacent populations, while the population's own offspring emigrate to other areas (Beier
1995; Weaver et al. 1996, Sweanor et al. 2000). Juvenile dispersal distances average 17 miles (range 5-76 miles) for
females and 46 miles (range 12-148 miles) for males (Anderson et al. 1992). Dispersing lions may cross large expanses
of nonhabitat, though they prefer not to do so (Logan and Sweanor 1999). Because they can tolerate dispersing through
areas of nonhabitat, cougars may not be useful indicators of the quality of habitat in core areas or landscape linkages.
To allow for dispersal of juveniles and the immigration of transients, lion management should be on a regional basis
(Sweanor et al. 2000). Linkages to other subpopulations must be protected, allowing for continued genetic exchange
and recolonization of vacated habitat. A viable metapopulation requires a landscape encompassing a set of large habitat
patches and linkages among them. Mountain lions in parts of southern California have lost nearly all their dispersal
corridors (Beier 1993), so recent population dynamics may be unstable with a temporary increase in local population
densities due to intense development (Smallwood 1994).

The needs of large mammalian carnivores such as mountain lion are critical to address habitat fragmentation at the
landscape scale (Soulé and Terborgh 1999). Habitat fragmentation caused by urbanization and the extensive road network
has had detrimental effects on mountain lions by restricting movement, increasing mortality, and increasing association
with humans. Roads are a significant factor in habitat suitability for mountain lions (Hunter 1999; Dickson and Beier
2003). In the Santa Ana Mountains 33% of radio-tagged individuals were killed on roads (Beier 1995); roads were
especially dangerous near riparian areas preferred by mountain lions (Dickson and Beier 2003). There are also indirect
effects because the presence of roads correlates well with other human disturbances, including artificial lighting, subdivi-
sions, livestock grazing, and other factors that increase mortality risks for lions. Roads also provide a vector for future
disturbance; an inholding in a national forest with a road has more likelihood of subdivision than does an unroaded one
(Hunter 1999). Different types of roads have varying effects on lions; they may traverse and travel on small dirt roads,
but highways, residential, and even country roads can impede movement. See Section 22.0, Roads.

In November 2000, some 200 land managers and conservation ecologists participating in the Missing Linkages conference
in San Diego identified 60 critical linkages within the South Coast Ecoregion, and 20 critical linkages in the Central
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Coast Ecoregion; the Forests span these 2 ecoregions. A large portion of these landscape linkages is directly associated
with the Forests, providing intra- and inter-forest connectivity between and among the 4 Forests (Penrod et al. 2000).
A number of these linkages were identified as being critical to mountain lion movement. See Section 14.0, Habitat
Linkages.

In southern California, several core habitat areas are clearly at risk of isolation (Hunter 1999). An expert scientific
workshop in 1999 identified cores areas and critical connectivity zones, and conducted GIS analyses on habitat suitability
and road impact. Results of the analysis (Hunter 1999) show 75% of core habitat in multiple-use management or private
ownership, and more than 50% could be protected through improved management of public lands, including mostly
Forest Service and BLM lands. However, some private land is critical for connectivity (Hunter 1999). To be managed
effectively, cougars and other large mammals must be managed at the regional or statewide (ecosystem) scales. Cougar/
prey habitat complexes must be identified, and at-risk components (winter ranges, connecting corridors) must be func-
tionally maintained (Utah Division of Wildlife Resources 1999). The Forests are major core areas that are critical to
the regional conservation reserve network. Maintaining and/or restoring connectivity between the Forests will help to
ensure the viability of the mountain lion in the region.

AREA DESCRIPTION

Mountain lion persist on all Forests. Regional population counts have not been conducted but in the Santa Ana Mountain
Range, Beier (1993) estimated about 1.05-1.2 adults per 64,000 ac. The mountain lion was identified as a connectivity
indicator for a number of the linkages identified at the Missing Linkages Conference, including all linkages associated
with the 4 southern forests (Penrod et al. 2000). Please refer to section 14.0, Habitat Linkages, for more specific direction
on connectivity issues.

DESIRED CONDITION

Large carnivores have been used as a planning tool to identify critical linkages and to conserve a broad range of ecosystem
processes. The network of wildlands is able to preserve populations of large predators and conserve other biological and
ecological processes such as mutualisms and competition, gene flow, plant dispersal mechanisms, vegetational succession
patterns, and pathways of energy flow and nutrient cycling resembling conditions of the last several millennia.

OBJECTIVES

Maintain populations of mountain lions in the region that not only ensure survival of local populations, but ensure
persistence in sufficient numbers to allow mountain lions to function as regulators of deer populations and smaller
predators, with cascading effects on other trophic levels.

Ensure connectivity both within and between the Forests and other protected lands in the ecoregion. Use mountain
lions to identify probable locations of important linkages, but design linkages to accommodate movement by a broad
spectrum of plants and animals.

Minimize paved roads in or on the periphery of core habitat areas, especially near riparian areas, because of their potential
for direct mortality, inducement of urban growth, and habitat fragmentation, all of which impact this species. Protect
habitat for lion, an umbrella for other species.

Ensure the survival and viability of mountain lion populations, while minimizing conflicts.

Manage at the province and regional scales by developing inter-agency agreements with other federal and state agencies
and cooperating closely with the other Forests to protect migration/travel corridors and cooperatively manage land in
large contiguous habitat blocks. Where critical linkages are identified, cooperate with NGOs and government agencies
to acquire key parcels for conservation purposes.

Identify cougar/prey habitat complexes and at-risk components by GIS, available scientific literature, ongoing research,
agency personnel observations in the field, houndsmen, and other individuals to ensure functional habitat connectivity
is maintained (Utah Division of Wildlife Resources 1999). See section 14.0, Habitat Linkages.

Develop and encourage cost-share agreements with nongovernmental organizations to implement restoration projects
in connectivity zones.
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Identify and protect critical parcels in linkage zones between the Forests, through conservation agreements, acquisition,
fee title agreements, etc. See section 17.0, Land Protection Opportunities.

Encourage research projects to learn more about predator-prey relationship (Utah Division of Wildlife Resources
1999).

Encourage and support research to develop a methodology to determine accurate population estimates of mountain lion
populations.

Protect mule deer habitat, and increase population density in larger nodes of connectivity zones using prescribed fire to
stimulate growth. See section 2.0, Fire Management.

Coordinate and cooperate with other agencies to educate the public on cougar biology and management, and to develop
and distribute multi-lingual educational materials on the species life history, extensive spatial requirements, the threats
it faces, and necessary conservation and protective measures. See section 20.0, Environmental Education.

Develop and implement outreach programs on living with lions (e.g. lighting, pets, livestock husbandry) to residents
in communities within Forest Service boundaries and at the wildland-urban interface. Outreach “Living with Lions.”
Discourage rural inholders from hobby livestock operations, and encourage them to keep any livestock and pets in roofed
pens at night. Negotiate grazing leases (if any) to include predator-friendly clauses.

Educate livestock operators on best management practices for reducing conflicts with cougar.
Fund and encourage academic research to develop husbandry methods that reduce conflicts with livestock, etc.
Educate the public on the risks of recreating in cougar habitat and how to reduce the likelihood of encounters.

Educate landowners within Forest Service boundaries and at the wildland-urban interface on the dangers of living in
cougar habitat and how to reduce the likelihood of encounters.

STANDARDS

The Forest Service shall collect data on road kill, occurrences, and travel routes and work with California Department
of Transportation (CalTrans) to incorporate wildlife passages into infrastructure upgrades.

No depredation permits shall be issued on Forest Service system lands.

California Department of Fish and Game (CDFG) shall perform necropsies, not the Forest Service.

Section 7.2

MULE DEER

ISSUE STATEMENT

Justification for Selection

The mule deer (Odocoileus hemionus) was chosen as a MIS/focal species because ensuring viable populations of mule
deer will help achieve the goals of carnivore recovery (as prey), riparian restoration, and restoration of natural fire
dynamics. The mule deer was chosen as a habitat quality indicator, flagship, and prey species. Habitat Quality Indicator:
This species is dependent on meadows and riparian habitat for fawning areas and moves seasonally. In addition, since
mule deer are sensitive to ecological process such as fire, its status can reflect the effects of different fire management
strategies. Flagship: The mule deer is very popular with the public and hunters. Prey Species: It is the primary prey of
mountain lion and the most important big game animal in southern California.

Life History, Status, and Habitat

Mule deer are a common abundant mammal, widely distributed throughout California. Deer favor a mosaic of forest,
woodland, brush, and meadow habitat in early to intermediate successional stages (CDFG 1983a). Vegetation in a mosaic
of different age classes is required to provide cover, foraging and watering areas (K. Brennan, CDFG, pers. comm.).

66



Deer feed on a number of plant species but browse on shrubs and brush or grasses. Deer feed upon lower-growing
plants and shrubs but will feed on brush and trees as high as they can reach. Grasses are consumed in the late winter
and early spring. Forbs are consumed primarily in the spring and summer months and provide important nutrients and
proteins for lactating does. During the fall and winter months browse plants and mast make up a greater portion of their
diet. The younger new shoots and leaders on browse plants tend to provide better forage quality and are preferred. A
100-pound deer requires approximately 3 quarts of water per day (K. Brennan, pers. comm.).

A variety of brush cover and tree thickets interspersed with meadows and shrubby areas is important for food and escape
cover. Thick cover that can provide shade in the summer months or shelter from wind, rain, and snow is a critical habitat
component for survival. Varying slopes and topography relief are also import for providing cover and shade or exposure
to the sun. Fawning occurs in moderately dense cover in chapparal, forests, willow riparian areas, and meadow edges
(CDFG 1983a).

Mule deer are classified by the California Department of Fish & Game as a big game animal. Deer are managed in
separate deer herd management zones. For each deer herd, the Department has prepared deer herd management plans
that define specific goals and objectives. The Department cooperates with federal, state, and private landowners to
implement deer herd plan objectives. Hunting regulations are established for each deer herd zone. With the exception
of special archery hunts and junior hunts, most deer herd zones offer buck-only hunting opportunities (K. Brennan,
CDFG, pers. comm.).

Mule deer can be active day and night but are generally crepuscular in their activity patterns. Severe weather changes
and extreme temperature changes can trigger a change in movement patterns for deer. Mule deer can be migratory or
resident animals with limited range movements. Most migratory behaviors are observed in mountainous regions where
deer migrate up and down slope to avoid heavy snows at high elevations in winter, or to seek moisture during the summer
months. Deer will also move up and down slope on a daily basis to seek food and shelter (CDFG 1983a).

Mule deer does and fawns have small home ranges that measure 0.4-1.1 square miles and can be as large as 1.9 square
miles (Taber and Dasmann 1958 in CDFG 1983a). Bucks typically have larger home ranges and are known to wander
longer distances. In California, deer densities vary between 7 and 23 deer per 18-60 square miles (Longhurst et al. 1952
in CDFG 1983a). Home ranges are comprised of many small habitat areas that provide deer with various life history
requirements. Some of these areas are used only seasonally or under extreme conditions (K. Brennan, pers. comm.).

While fawning in the spring and summer months, adult does may defend small areas. These areas usually comprise
the immediate areas surrounding the fawns and may change with daily movements. Does may defend these areas from
other does or predators. Bucks tend to be more solitary in nature but may form small groups or associations. During
the spring and summer months several groups of bucks may come together to form feeding herds; however, each group
maintains a distance from other groups within the herd. When the rut begins, individuals begin to disperse and tend to
avoid each other during mating activities (K. Brennan, pers. comm.).

Mule deer are serially polygynous and breed in the autumn months (rutting season). Bucks will attend to an estrous
doe until mating is completed, or until the buck is displaced by another buck. Bucks do not maintain harems or herds
of breeding does. Gestation periods are approximately 195-212 days long with the fawns being born in early April until
mid June. Bucks and does are sexually mature at a year and a half. Twins are common after the first or second fawning
attempts, but triplets are rare. Mule deer can live to be 10 years old in the wild, or longer in captivity (Taylor 1956,
Wallmo 1981, Anderson and Walmo 1984 in CDFG 1983a).

Periodic over-population of deer herds, followed by resultant winter die-offs and destruction of habitat, occurs throughout
the state. Natural predators of deer have been reduced in number in most areas of the state. Mule deer are preyed upon
regularly by mountain lions and coyotes and occasionally by bobcats and black bears. In rural and developed portions of
the state bordering wildland areas feral dogs can be a problem. Deer herds can respond rapidly to habitat improvements;
conversely, deer populations can decline in response to fragmentation, degradation, or destruction of habitat from urban
expansion, incompatible land uses (timber, grazing, ORV), and other human activities. Mule deer compete potentially
for food with domestic cattle, sheep, wild horses, and black bears (Ingles 1965, Hall 1981 in CDFG 1983a).

AREA DESCRIPTION
Mule deer occur on all 4 Forests. Regional population estimates range between 40,000 and 60,000 deer on the Forests
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based on the amount of available habitat (K. Brennan, pers. comm.).

DESIRED CONDITION

Mule deer are an abundant, widespread species on the Forests, utilizing a mosaic of vegetation types of differing seral
stages. Deer provide the necessary prey base for healthy viable populations of mammalian carnivores.

OBJECTIVES

Maintain viable populations of mule deer as the primary prey for mountain lion in the region and deer herd management
Zones..

Maintain habitat connectivity for mule deer between and within the Forests, and for seasonal movement to fawning
areas and important water sources.

Maintain and enhance meadows and riparian habitat.
Utilize mule deer as an indicator to reflect the effects of different fire management strategies.

Provide public education and outreach. Develop and distribute multi-lingual educational materials on mule deer life
history and the animal's role as an important prey species. See section 20.0, Environmental Education.

Encourage research projects to learn more about predator-prey relationships (Utah Division of Wildlife Resources
1999).

Promote connectivity both within and between the Forests and other publicly protected and privately conserved lands.
Use mule deer to identify probable locations of important linkages, but design linkages to accommodate movement by
a broad spectrum of plants and animals. See section 14.0, Habitat Linkages.

Minimize paved roads in or on the periphery of core habitat areas, especially near riparian areas, because of their
potential for direct mortality, inducement of urban growth, and habitat fragmentation, all of which impact this species.
See section 22.0, Roads.

Develop and encourage cost-share agreements with nongovernmental organizations to implement restoration projects
in connectivity zones.

Identify and protect critical parcels in linkage zones among the 4 forests, through conservation agreements, acquisition,
fee title agreements, etc. See section 17.0, Land Protection Opportunities.

Conduct prescribed burns and allow some natural fires to burn, in order to promote a mosaic of diverse habitat types of
varying ages. See section 2.0, Fire Management.

STANDARDS

The Forest Service shall comply with management direction in the local deer herd plans.

The Forest Service shall collect data on road kill, occurrences, and travel routes and work with the California Department
of Transportation (CalTrans) to incorporate wildlife passages into infrastructure upgrades.

Section 7.3

BIGHORN SHEEP

ISSUE STATEMENT

Justification for Selection

The bighorn sheep (Ovis canadensis) was chosen as a Management Indicator Species (MIS)/focal species because
recovery and protection of bighorn would help achieve the goals of ungulate recovery and protection and restoration
of habitat connectivity between mountain ranges. The bighorn was selected as an umbrella, habitat quality indicator,
wilderness quality indicator, and flagship species. Umbrella: Bighorn have extensive spatial requirements, make
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pronounced seasonal movements, and require habitat connectivity among subpopulations. Habitat Quality Indicator:
Bighorn are highly vulnerable to diseases carried by domestic sheep and thus need habitat free of such species. They also
have demanding habitat requirements for lambing and feeding. They are vulnerable to road kill when moving between
mountain ranges or to seasonal water sources. Wilderness Quality Indicator: Bighorn need large core wilderness areas
for refuge and security. Flagship: Both subspecies of bighorn present on the Forests are very popular with the public,
hunters, and wildlife managers.

Life History, Status, and Habitat

Three subspecies of bighorn sheep live in California: California bighorn sheep (Ovis. c. californiana), Peninsular bighorn
sheep (O. c. cremnobates), and Nelson bighorn sheep (O. c. nelsoni); the Peninsular and Nelson bighorn sheep are found
on the Forests. Peninsular bighorns are present in the Peninsular Ranges on the east side of the San Jacinto and Santa
Rosa Ranges, and south into Mexico (CDFG 1983b). The historic distribution of this subspecies once included additional
areas along the Mexican border and in the northern San Jacinto Mountains, but these populations disappeared in the
1980s (USFWS 2000a). Nelson bighorn sheep, also called desert bighorn, occur in the desert mountain ranges from
the White Mountains south to the San Bernardino Mountains, and southeastward to the Mexican border. An isolated
population of this subspecies occurs in the San Gabriel Mountains (CDFG 1983b); this population was, at one time,
considered the largest in California (DeForge 1980; Torres et al. 1994 in Stephenson and Calcarone 1999).

The three subspecies are only distinguished by their geographic distribution. Male bighorn sheep are larger than females;
they have large thick curved horns, while the horns of females are shorter, slender, and only slightly curved. There are
color variations from dark brown in the northern mountains to pale in the deserts; the belly, rump patches, back of legs,
muzzle, and eye patch are white, and the tail is dark brown in all variants (CDFG 1990).

The decline of populations of bighorn sheep began in the 1800s, primarily due to unregulated commercial hunting;
in 1873 bighorns in California were granted protection from hunting (Thelander et al. 1994). The major factors in the
decline of bighorn sheep are habitat loss, degradation, and fragmentation due to urbanization, mining operations, roads,
and recreational activities (USFWS 2000a; Thelander et al. 1994). The bighorn is also extremely sensitive to diseases,
especially those transmitted by livestock, which have contributed significantly to the decline of some populations;
livestock also compete with desert bighorns for water and forage. Lambing and feeding areas, escape terrain, water
sources, and seasonal travel routes must be maintained to deter further loss of populations (Hicks and Elder 1979, Jessup
1981, Seegmiller and Ohmart 1981, DeForge et al. 1982, DeForge and Scott 1982, Dunn and Douglas 1982, Ginnett
and Douglas 1982, Wehausen 1983, Shackleton 1985 in CDFG 1983b). The Peninsular bighorn sheep was federally
listed as an endangered species in March 1998 (63 FR 13134) and was state-listed as threatened in June 1971; critical
habitat was designated in February of 2001 (66 FR 8650).

The species may utilize a number of habitat types including alpine dwarf shrub, low sage, sagebrush, pinyon-juniper, palm
oasis, desert riparian, desert succulent shrubs, desert scrub, subalpine conifer, perennial grassland, montane chapparal,
and montane riparian (CDFG 1990). Water is a critical habitat component; they use springs, seeps, and will also utilize
man-made water sources (Leslie and Douglas 1979 in CDFG 1983b). They forage on a variety of plant species consisting
of shrubs, forbs, cacti, and grasses (CDFG 1990). Valley floors between mountain ranges are important habitat linkages
for foraging, seasonal movement, and genetic exchange between subpopulations (USFWS 2000a). Bighorn make
seasonal movement between winter and summer ranges. Montane populations spend the summer in higher-elevation
alpine habitats, and move downslope to winter in secluded canyons. Desert bighorn are restricted to the vicinity of water
during the hot summer, dispersing at other times of year (Leslie and Douglas 1979, Monson and Sumner 1980, Wehausen
1980, Tilton and Willard 1982, Wehausen 1983 in CDFG 1983b). They also exhibit seasonal differences in habitat use;
they may have a smaller home range in summer and an extended range in the cooler wet months, when water is not a
limiting factor (USFWS 2000a). Bighorn breed in the late summer and fall months, while lambing season usually lasts
from February through August (CDFG 1990).

AREA DESCRIPTION

Within the Forests, Peninsular bighorn occur in the San Jacinto and Santa Rosa Mountains. A total of 17,982 acres of
critical habitat has been designated within the SBNF. Three of the 8 ewe groups at least partially occur on the SBNF;
they include San Jacinto, Santa Rosa west of Highway 74 (northern), and Santa Rosa east of Highway 74 (southern).
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The San Jacinto and Santa Rosa Mountains are estimated to contain 25 and 117 sheep, respectively. Seven acres are
overlapped by roads, 60 acres by trails, 7 acres by developed recreation, and 5,467 acres by a now-inactive grazing
allotment (USFWS 2000a).

Nelson bighorn populations are concentrated in the eastern San Gabriel Mountains and eastern San Bernardino Mountains,
with a repatriated population in the San Rafael Peak and Cobblestone Mountain area, which lies in the southern part
of the LPNF (Torres et al. 1994 in Stephenson and Calcarone 1999). Several distinct herds have been documented:
Bear Creek drainage (San Gabriel wilderness), the upper East Fork of the San Gabriel River and Cattle Canyon (both
in Sheep Mountain Wilderness), San Antonio Canyon, Cucamonga Canyon, and the South and Middle Forks of Lytle
Creek (Holl and Bleich 1983 in Stephenson and Calcarone 1999).

DESIRED CONDITION

To meet the desired condition of viable populations of bighorn sheep, activities that are incompatible with the recovery
of both subspecies in existing and historic localities have ceased. Seasonal movement corridors have been restored and
secured; bighorn sheep populations are once again flourishing in existing and historically occupied habitat.

OBJECTIVES

Ensure viable populations of both subspecies of bighorn that occur on the Forests.

Maintain habitat connectivity for bighorn sheep between and within the Forests, and for seasonal movement to lambing
areas and important water sources.

Eliminate activities that threaten the survival of the species.

Provide public education and outreach. Develop and distribute multi-lingual educational programs and pamphlets on
the bighorn ecology, the threats to the species, and the necessary conservation measures.

Ensure connectivity both within and between the Forests and other publicly protected and privately conserved lands.
Use bighorn sheep to identify probable locations of important linkages, but design linkages to accommodate movement
by a broad spectrum of plants and animals. See section 14.0, Habitat Linkages.

Minimize paved roads in or on the periphery of core habitat areas, especially near riparian areas, because of their potential
for direct mortality, inducement of urban growth, and habitat fragmentation, all of which impact bighorn sheep. See
section 22.0, Roads.

Develop and encourage cost-share agreements with nongovernmental organizations to implement restoration projects
in connectivity zones.

Identify and protect critical parcels in linkage zones for bighorn, through conservation agreements, acquisition, fee title
agreements, etc. See section 17.0, Land Protection Opportunities.

STANDARDS

The Forest Service shall implement all relevant portions of the Peninsular bighorn sheep recovery plan with respect to
bighorn sheep in the Peninsular ranges, and apply those standards to other populations of bighorn sheep elsewhere in
the Forests, if applicable.

The Forest Service shall collect data on road kill, occurrences, and travel routes and work with the California Department
of Transportation (CalTrans) to incorporate wildlife passages into infrastructure upgrades.

The Forest Service shall prohibit cattle grazing on the Forests in bighorn sheep habitat. Prohibit domestic sheep grazing
within 9 miles of habitat to reduce the potential for disease transmission (USFWS 2000a). See section 25.0, Domestic
Livestock Grazing.

The Forest Service shall follow fence specifications in US Department of the Interior Bureau of Land Management (1989)
when constructing livestock fences within or immediately adjacent to key, occupied, or modeled habitat to preclude
cattle from straying into bighorn habitat (USFWS 2000a).

The Forest Service shall require all dogs to be under restraint at all times in bighorn sheep habitat (USFWS 2000a).
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The Forest Service shall prohibit designation of existing roads as ORV routes in bighorn habitat (USFWS 2000a).

The Forest Service shall prohibit upgrading of roads or construction of new roads in key, occupied, or modeled habitat
(USFWS 2000a). See section 22.0, Roads.

The Forest Service shall prohibit usage of trails leading to or bisecting lambing habitat or summer water sources during
lambing and watering periods in key, occupied, and modeled habitats. Minimize use on all other trails in bighorn sheep
habitat (lambing: Jan. 2 to June 30; watering: June 1 to September 30) (USFWS 2000a).

The Forest Service shall assess the use of trails in key, occupied, and modeled habitat leading to or bisecting lambing
habitat (Jo Pond, Palm Canyon Trails) (USFWS 2000a).

The Forest Service shall maintain artificial water sources that are currently in place and used by bighorn sheep (USFWS
2000a).

Section 7.4

SOUTHERN STEELHEAD TROUT

ISSUE STATEMENT

Justification for Selection

The southern steelhead trout (Oncorhynchus mykiss) was chosen as a Management Indicator Species (MIS)/focal species
because recovery and protection of this species would help achieve the goals of stream restoration, watershed protection,
restoration of natural fire and flood disturbance regimes, restoration and protection of connectivity, elimination or control
of exotic species, and protection and restoration of the Forests. The steelhead was chosen as an umbrella, flagship, and
habitat quality indicator species. Umbrella: Restoration of the steelhead throughout core and recovery watersheds will
protect habitat for many other aquatic and riparian-dependent species. Flagship: The steelhead is extremely popular
with anglers, who are strong supporters of its restoration and habitat protection. Habitat Quality Indicator: The main
threat to steelhead comes from dams, diversions, and stream degradation; the secondary threat is non-native species,
including exotic aquatic predators and invasive plant species.

Life History, Status, and Habitat

Southern steelhead trout can be identified by its coloring during the ocean phase in and adults on the spawning run
only, with distinct black spots that cover the dorsal (upper) part of the body. They have a large mouth, white gums, and
well-developed teeth on the upper and lower jaws. Weight can reach up to 24 pounds (CDFG 1995).

Historically, the southern steelhead trout was found in most major coastal streams in Southern California, and they have
been caught in the lower Tijuana River, bordering Mexico. In addition, runs have been known to occur in Baja California
streams, and native coastal rainbow trout still exist in some Baja streams. It is estimated that since the 1950s, populations
of steelhead have been reduced by 90% statewide. In southern California, southern steelhead trout populations have been
reduced by 99% since the 1900s (Titus et al. 1994, as cited in Finney and Edmonson, undated material).

The persistence of the southern steelhead is reliant upon successful spawning and rearing in the streams and rivers.
Successful spawning requires clean, adequately sized substrate and cool, well-oxygenated water. The decline in populations
over the past century occurred largely because of pollution, development, water extractions, and dams. Pollution and
development can degrade riparian and aquatic habitat conditions, disrupt migration, and limit the productivity of spawning
and rearing habitat. Dams and other in-stream structures can completely or partially obstruct anadromous fish from
migrating upstream (Moyle et al., 1995). Other factors that contributed to the decline of steelhead include special use
activities including access and use of roads, oil and gas pipelines, power transmission lines, recreation residences, and
water diversions (USFWS 1998a). In addition, non-native invasive plant and wildlife species can put additional pressures
on steelhead populations (See section 10.0, Invasive Species); exotic aquatic predators cause direct mortality and intense
competition for limited resources (CDFG 1996; Matt Stoecker, pers. comm.). Watershed restoration and protection are
essential to restoring historic steelhead runs.

West coast steelhead populations have been divided into 15 Evolutionary Significant Units (ESUs); the National Marine
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Fisheries Service treats each ESU as a distinct population (NMFS 1997). The Forests span 2 ESUs, the south-central
California coast ESU, which is listed as threatened, and the southern California coast ESU, which is listed as endangered
(NMFS 1997). Critical habitat was designated for all ESUs in February of 2000 and includes “all waterways, substrate,
and adjacent riparian zones below longstanding, naturally impassable barriers” (NFMS 2000a).

The south-central coast ESU encompasses streams that drain the Santa Lucia Ranges down to (but not including) the
Santa Maria River in San Luis Obispo County. Designated critical habitat for this ESU includes all river reaches and
estuarine areas accessible to listed steelhead from the Pajaro River (inclusive) to, but not including, the Santa Maria
River; areas have been excluded which lie above specific dams or other barriers to movement. The southern California
ESU encompasses streams extending from the Santa Maria River south to Malibu Creek (NFMS 2000a). Critical habitat
for this ESU includes all river reaches and estuarine areas accessible to listed steelhead from the Santa Maria River to
Malibu Creek (NFMS 2000a). In December of 2000, NFMS proposed a range extension for the endangered steelhead
in the southern California ESU, to include areas where steelhead have been recently documented, including Topanga
Creek and San Mateo Creek (NFMS 2000b); the proposed range extension has not yet been finalized.

This species requires well-oxygenated streams, riparian woodland, and thickets of herbaceous understory, and spawns
in higher-elevation headwaters (Moyle et al., 1995). The southern steelhead juvenile feeds on invertebrates and insects.
Where available, steelhead may feed on salmon and trout eggs, caddis larvae, and mayfly and black stone fly nymphs.
Southern steelhead trout are able to survive in warmer (> 70° F) isolated pools due to a greater physiological tolerance to
higher water temperatures and lower dissolved oxygen levels than has been shown in northern steelhead populations (of
the same species; CDFG 1995). While southern steelhead are more tolerant of warm temperatures than other populations,
they must swim upstream to spawn in cool and well-oxygenated free-flowing waters. These ideal spawning conditions
are usually found in the headwaters of watersheds, and cause the steelhead to travel further upriver to spawn than other
anadromous fish (Finney and Edmonson, undated material). Cool water and clean gravel are important for successful
reproduction and development.

The southern steelhead trout are a sea-run rainbow trout that exhibit anadromy, meaning they migrate from fresh
waters to the ocean, and return to spawn in fresh water (NMFS 1997). The California southern steelhead are known to
spawn from December to May, with most spawning taking place from January to March (CDFG 1995). They require
1 to 2 feet of water depth, with a medium-sized gravel substrate and free-flowing water currents to provide dissolved
oxygen to developing eggs. Juveniles live 1-3 years in freshwater habitats and then migrate to the ocean to mature for
an additional 2-3 years (Emmett et al. 1991, in CDFG 1995). Juveniles may also migrate from fresh water to the ocean
sooner than normal if conditions are suitable, such as warm waters and productive streams, which allow for rapid growth
at a younger age. Spawning may occur as late in life as 5-6 years of age. This can be due to drought conditions or high
temperatures, making some streams inaccessible and therefore forcing the southern steelhead to spend additional time
in the ocean (CDFG 1995).

Fish movements both upstream and downstream generally coincide with flow pulses from storms. Adults need water
approximately 4 to 8 inches deep to move upstream and downstream. The jump height capability for steelhead is
dependent on several factors such as size and health of the fish, depth of the jump pool, how far the fish had to swim
to the barrier, and jump height of the barrier.

Water levels usually increase following the second or third major storm event, which usually occur from January to
March. During peak stream flows, smolts, which were born in previous years, are ready to make their one-way trip
downstream to the ocean. Smolts will remain in their natal stream as long as possible to mature, but leave when water
levels are still high enough to travel downstream (usually March through April). Mature adults must be able to reach
the spawning areas and return to the ocean within the same time period or they may become trapped in the stream and
have to over-summer.

AREA DESCRIPTION

For the south-central ESU, streams specified in the final rule that occur at least partially on Forest Service land in the
LPNF include Little Sur River, Big Sur River, Big Creek, Alder Creek, San Carpoforo Creek, and Morro Creek. The
primary streams in the southern ESU supporting steelhead include Santa Ynez River, Gaviota Creek, Ventura River, Santa
Clara River (including Sespe Creek), and Malibu Creek; there have also been recent sightings in Topanga Creek and
San Mateo Creek. Adult steelhead have also been documented in recent years (1996-2002) in additional Santa Barbara
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County streams including Jalama, Maria Y gnacio (Atascadero Creek Tributary), Mission Creek, and Carpinteria Creek
(Matt Stoecker, pers. comm.).

DESIRED CONDITION

Activities that are incompatible with the recovery of the species in existing and historic localities have ceased. Since the
Forests contain the headwaters of nearly every major stream in the region, they have developed management prescrip-
tions to reflect the needs of the many listed and sensitive species dependent on upon riparian and aquatic habitats. The
southern steelhead trout is once again flourishing in existing and historically occupied habitat.

All habitat components necessary for steelhead are restored and maintained: 1) water quality needed for stable and
productive riparian and aquatic systems; 2) stream channel integrity, processes, and sediment regime under which the
aquatic ecosystem developed; 3) instream flows needed to support healthy riparian and aquatic habitats; 4) natural
timing and variability of water table elevations in meadows and wetlands; 5) diversity and productivity of native plant
communities in riparian zones; 6) riparian vegetation needed to provide natural levels of large woody debris, water
temperature regulation, and erosion and sedimentation control; 7) aquatic habitats needed to protect locally adapted fish
stocks; 8) habitat to support populations of well-distributed native plants, vertebrates, and invertebrates that contribute to
the viability of riparian-dependent communities; and 9) restoring steelhead access to Forest stream reaches by eliminating
migration barriers downstream of the Forests' boundaries.

OBJECTIVES

Determine extent of occupied habitat through comprehensive surveys in key, occupied, and modeled habitats. Annually
monitor existing populations and potential habitat to document abundance and distribution.

Restore, maintain, and protect instream habitat for steelhead, and restore connectivity to historic spawning and rearing
habitat.

Ensure compliance of laws, regulations, and Forest Service policies that benefit the conservation and recovery of the
species.

Prohibit activities that degrade or destroy habitat.

Promote the recovery of the species through education and outreach.

Monitoring and Research

Conduct both effectiveness and implementation monitoring in every watershed where land-disturbing activities continue
to be implemented in existing or potential steelhead habitat. Further, there should be explicit guidance for adjusting land
management actions where the results of effectiveness monitoring indicate that degradation is occurring or degraded
conditions are not improving.

Annually monitor basic habitat attributes that are affected by land management and that affect steelhead survival,
including, at a minimum, the following core attributes of steelhead habitat: structure (including pool frequency, residual
volume, and quality, channel width/depth ratio, bank stability, etc.), water temperature, fine sediment levels, channel
substrate, and riparian vegetation.

Monitor all habitat attributes prior to initiating or continuing any activity that could potentially affect these habitat
attributes. Baseline and trend monitoring are also required for large woody debris, pool frequency, and residual pool
volume. Annual monitoring is required at an intensity such that the minimum detectable effect is no greater than a 10%
deterioration in the state of the variable monitored. Monitoring of fines at depth in spawning areas concurrent with
monitoring of surface fine sediment is highly recommended, though not required as part of the screening process. Data
on land use attributes necessary to determine compliance with land use standards are also required. Data are required
on the amount and type of riparian disturbances (road density, etc.).

Monitor overall conditions of steelhead habitat as part of the Forest-wide integrated aquatic surveys (USFWS 1998a).

Conduct or encourage and support research on life history and genetic characteristics of steelhead populations to determine
management actions and needs (McEwan and Jackson 1996).
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Conduct or encourage and support research to determine the relationship between steelhead and resident rainbow trout
forms, specifically: do isolation mechanisms other than spatial exist; can anadromous progeny arise from resident
parents? (McEwan and Jackson 1996).

Conductresearch on current and historic instream flows to determine stream flow requirements for steelhead on individual
streams where they occur, or have the potential to occur on the Forests.

Establish panels with broad expertise to develop management guidelines and coordinated strategies to
protect steelhead occupied and potential habitat, and overall watershed health. The panels should be
composed of ecologists, wildlife and fishery biologists, hydrologists, soil scientists, entomologists, and forest
pathologists and silviculturists, as well as members from state and federal agencies, tribes, academia, scientific societies,
and groups with appropriate expertise. A major priority of the panel charged with developing coordinated restoration
strategies should be the development of a framework for monitoring and assessing ecological trends (Henjum et al.
1994). The panels shall be created consistent with the Federal Advisory Committee Act.

Funding Resources

Work to attain funds administered by CDFG, Wildlife Conservation Boards, and other agency funding to manage steelhead
habitat. Potential funding through CDFG includes Proposition 99, Proposition 70, the Steelhead Trout Catch Report—
Restoration Card funds, the Boscoe-Keene Renewable Resources Investment Fund, and the Fisheries Restoration Account.
Wildlife Conservation Board Funding: Wildlife Restoration Fund, California Riparian Habitat Conservation Program,
California Wildlife Protection Act of 1990. Other agency funding sources: CalTrans Environmental Enhancement and
Mitigation Program, Environmental Protection Agency Wetlands Protection Grants, Environmental Protection Agency
Near Coastal Waters Program, Bring Back the Natives (McEwan and Jackson 1996). See section 29.0, Funding.

Restoration/Protection

Restore, maintain, and protect all occupied and potential habitat. Implement watershed and fish habitat restoration by
addressing the causes of habitat degradation to restore and enhance spawning and rearing habitat conditions, promote
ecosystem integrity, conserve native species, and contribute to the attainment of riparian management objectives. Arresting
and eliminating the causes of habitat degradation is the highest priority for habitat restoration (Rhodes 1995).

Work to restore and maintain the following habitat attributes/conditions: watershed complexity, connectivity, integrity,
and structure (no decreasing trend in pool frequency and residual pool volume, and bank stability > 90%), water quality
(compliance with water quality standards, and overall reduction in summer water temperatures, < 60° F in spawning and
rearing habitat, and an increasing trend in stream shade), sediment regime (consistent reductions in sediment delivery
from anthropogenic sources and surface fine sediment levels < 20% in spawning and rearing habitat with no increases
when substrate is below this level), hydrologic and material transfers, floodplain and wetland hydrology, composition and
diversity of riparian vegetation complexes for thermal regulation and material transfers, and habitat for well-distributed
populations of riparian-dependent species, including steelhead.

Implement an invasive species management program to eliminate or control exotic aquatic predators of steelhead, and
invasive plants. Exotic species eradication should begin at the top of the infested watershed. See section 10.0, Invasive
Species.

Identify opportunities to restore habitat in campgrounds and other developed sites, and provide protection for restored
areas and interpretation of the activities (USFWS 1998a).

Design, construct, and operate fish and wildlife restoration, enhancement, and interpretive activities in a manner that
contributes to attainment of riparian conservation objectives, standards, and guidelines (USFWS 1998a).

Develop cooperative agreements with appropriate agencies to develop a surface and groundwater management program
to restore and recover properly functioning aquatic/riparian conditions based on parameters developed by NMFS (1996)
(USFWS 1998a).

Coordinate with NMFS, CDFG, and USFWS to reintroduce steelhead into steams where the run has been extirpated,
using the most genetically similar donor populations (McEwan and Jackson 1996).

Use land acquisition to facilitate restoration of fish stocks and other aquatic species at risk of extinction. See section

17.0, Land Protection Opportunities.
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Salmonid Habitat Connectivity
Maintain or restore suitable fish passage at all road crossings of TES species fish-bearing streams (USFWS 2001a).

Upgrade existing structures according to the priority and sensitivity of the fishery resources. Repair road stream crossings
in riparian areas. Implement in all TES species habitats (USFWS 2001a).

In cooperation with the Army Corps of Engineers and other pertinent agencies, analyze all dams to determine the
feasibility of restoring habitat connectivity for steelhead, and address potential for dam removal, or fish passage (McEwan
and Jackson 1996).

Coordinate with CalTrans to upgrade culverts, stream crossings, bridges, and roads that impede steelhead movement
within CalTrans right-of-ways (USFWS 1998a).

Administrative Water and Special Use Activities

Manage leases, permits, rights-of-way, and easements to eliminate adverse effects on steelhead populations (Rhodes
1995). See sectionl.0, Watershed Management.

Within 3 years, assess direct and indirect impacts of all 127 permits for water uses and 40 Forest Service-administered
wells. Identify and eliminate water diversions affecting steelhead populations (USFWS 1998a). The Forest Service shall
also identify and eliminate any illegal water diversions.

Review all surface water diversions to ensure compliance with management direction provided by USFWS to ensure
the protection and recovery of steelhead (USFWS 1998a).

Apply BMPs to protect water quality on all projects, and ensure that BMPs are incorporated into Forest projects and
are implemented and monitored (USFWS 1998a).

Coordinate with CDFG, NMFES, and USFWS to develop instream flow requirements for sensitive waterways on the
Forests. Utilize RS Stream Survey habitat classification data, [FIM analyses, and FHR/WHR models to help determine
flow needs for the assemblage of species present in each major watershed (USFWS 1998a).

Develop cooperative agreements and management plans to secure instream flows to maintain or restore favorable channel
conditions, and fish passage, reproduction, and growth (Rhodes 1995); this includes providing adequate stream flow for
adults and juvenile migration, and mainstem spawning and rearing habitat (McEwan and Jackson 1996).

Coordinate with the State Water Resources Control Board to secure needed water rights, and when possible amend
existing SUPs to provide suitable flows to restore and protect fish, wildlife, and other resources (USFWS 1998a).

Fire Management

Manage fuel treatments and fire suppression activities so that attainment of riparian management objectives is not
prevented (Rhodes 1995).

Ensure that prescribed burns avoid impacts upon soils and watershed resources to the maximum extent feasible (USFWS
1998a). See section 2.0, Fire Management.

Coordinate with state and other federal fish and wildlife management agencies to identify and eliminate unaccept-
able impacts associated with habitat manipulation, population stocking, harvest, and poaching that threaten steelhead
populations (USFWS 1998a).

Roads

Initiate a management plan for road operation, construction, maintenance, traffic regulation, drainage, erosion control,
monitoring, and mitigation. Activities should avoid sediment delivery and hydrologic disruption from roads; all plans
must determine the effect of roads. Reconstruct roads not meeting design standards or retarding attainment of riparian
management objectives prioritized by the current or potential damage to anadromous fish, riparian resource value, and
feasibility of other transportation options. Prioritize roads not needed for future management for closure and obliteration
based on their damage to anadromous fish and habitat (Rhodes 1995). See section 22.0, Roads.

Domestic Livestock Grazing
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Evaluate grazing activities in tributaries associated with TES fish species in key, modeled, and occupied habitat and
implement corrective actions to eliminate downstream habitat degradation from sedimentation and water quality impacts
(USFWS 2001a).

Modify or eliminate grazing activities that retard attainment of riparian management objectives or adversely affect
anadromous fish listed under the ESA (Rhodes 1995).

Minerals

Update Plans of Operations and other mining direction to bring them into compliance with existing riparian conservation
objectives, standards, and guidelines (USFWS 1998a).

Extractive and Other Land-Disturbing Activities

Prohibit timber harvest, road construction, mining, and other habitat-degrading activities at locations with native aquatic
species at risk of extinction and sensitive to additional land disturbance, in intact watersheds with high-quality aquatic
ecosystems, and in aquatic corridors that provide critical links to habitats needed by fish during important lifestages
(Rhodes 1995).

Prohibit road construction in roadless areas greater than 1,000 acres or in biologically significant roadless areas smaller
than 1,000 acres (Rhodes 1995). See section 15.0, Roadless Areas.

Recreation

Develop multi-lingual informational and regulatory signing at appropriate campgrounds (Blue Point, Lion, Beaver,
Hardluck, Mono, and others as identified) and along stretches of streams identified as essential to the survival of steelhead
and other sensitive riparian species and habitats (USFWS 1998a). See section 19.0, R