Figure 96. Mono Lake Tufa
Photo: Eric Haley 2012

104

GUIDELINES
Introduction
This final section of the report will be
the most useful to local citizens and decision
makers as it presents suggestions for how to
conduct future planning efforts in the Eastern
Sierra. Five general land use categories
were identified by extensive work with the
community, and GIS modeling of the physical
landscape allowed the designation of areas
where the program categories could feasibly
be placed. In order to promote cooperation
between both project planners and land use
types, guidelines were developed to aid in
planning for each of these categories.

In addition to areas of program feasibility,
the GIS modeling process revealed numerous
areas of overlap, as many of the categories
are feasible in similar geographies. Seeing
this as an opportunity for nuanced planning
efforts, guidelines were also developed
specifically for these overlaps. Finally, sitescale interventions are presented as Sample
Implementations. Guidelines are presented
with these sample implementations so they
may be executed in a manner that maximizes
local stewardship and contributes to a secure
and sustainable future for the Eastern Sierra.

105

GUIDELINES
Category Guidelines

Overlap Guidelines

Through background research, inventory
data collection, community outreach, and
analysis, the following five broad program
categories were identified as the best land
uses for future planning in the Eastern
Sierra: Development, Agriculture, Habitat
Rehabilitation, Hydrologic Regeneration, and
Recreation. There are and have been many
planning efforts and agencies at work in the
area, and the guidelines for these program
categories are meant to promote cooperation,
increase knowledge, and ensure environmental
health. The guidelines for each category do
not necessarily take into account overlaps
with other planning categories because
the GIS modeling produced areas that were
feasible for only one category. While these
guidelines are presented for each individual
program category, they should be considered
in areas where there are overlaps as well.

Based on the physical criteria inputs, GIS
modeling produced numerous combinations
of program category overlaps. Rather than
providing guidelines for all the possible
overlap outputs, they are presented here
for every possible two-way overlap. For
example, rather than presenting guidelines
for the overlap of Development-AgricultureHabitat, the reader will find guidelines for
Development-Agriculture, AgricultureHabitat, and Development-Habitat. This
keeps the overlap guidelines section of the
document succinct and easy to navigate
for the end user. An individual planning a
project in a particular area can identify the
overlaps in their particular project area and
ensure that they consider the guidelines for
all of the applicable overlaps on their site.
All of the guidelines provided here
recognize the highly interconnected nature

Figure 97. Dry Field and Fence at Lone Pine Paiute Reservation
Photo: Eric Haley 2013
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of these land uses, and provide fundamental
principles that will encourage planning
within the area to be flexible and specific
to land conditions rather than locations.
Readers will find that the guidelines for
human systems such as development and
agriculture can benefit natural hydrologic
and habitat systems, and vice-versa. No matter
the type of project, following the guidelines
in this toolkit will allow different land uses
to work together and provide comprehensive
benefits that will contribute to a balanced and
productive future for the Eastern Sierra.
Following the guidelines for both ranching
and crop-growing activities will help create
stable local food source for Eastern Sierra
residents while minimizing any negative
impacts on the region’s ecosystems. Irrigation
can coexist with stream and wetland restoration
when planned carefully, and native plant
communities can thrive under carefully
managed grazing. Highlighting the region’s
rich agricultural and cultural heritage
through agritourism and demonstrations of
traditional techniques will add new facets
to existing recreational opportunities and
diversify income sources for both farmers and
hospitality workers. Small-scale agriculture
can be incorporated into communities to
provide socially positive uses for vacant land
while strengthening community cohesion
and improving local health. Similarly, the
development guidelines aim to create a future
in the Eastern Sierra that balances human and
ecological needs. Limiting future development
to extant developed areas will preserve the
Eastern Sierra’s rural character and wideopen spaces. Habitat quality and hydrological
resources will be protected by promoting
reuse of existing materials and systems during
development activities and reducing the
energy needs of existing and new development.
Applying these guidelines to agriculture
and development projects will improve food
security and increase adaptability to changes in
climatic systems by connecting local resources
immediately to consumers and land stewards.
Using the hydrologic regeneration
guidelines within this document will help
to stabilize waterways and rehabilitate
their function for wildlife and human use.
Protecting hydrologic systems from severe
water level fluctuation will help them transport
sediment to better filter water and protect
against contamination, provide habitat for a
greater number of species, and protect local

communities’ drinking water. Buffering water
sources from pollution will also mean cleaner
irrigation to crops and native plants; better
drinking water for herds and wildlife; and
safer water based recreation opportunities.
The hydrologic systems of the Eastern Sierra
are intimately connected with the viability
of native flora and fauna, and guidelines for
habitat rehabilitation will help ensure that
ecological connections are incorporated into
planning projects. The amount of necessary
habitat varies from species to species, but
providing some type of corridor between larger
patches greatly increases population health and
stability. Improving habitat quality involves a
range of diverse activities from the removal of
invasive plants to the retrofitting of dams for
fish passage and more natural flow regimes. The
guidelines for habitat restoration and hydrologic
regeneration projects aim to provide broad
environmental and social benefits. Studies of
the economy of river restoration projects has
shown that there is an average doubled return
on the investment put into the project, as
well as the creation of local job opportunities
(University of Oregon 2010). Habitat
rehabilitation projects have similar benefits and
can increase tourism and create stewardship
opportunities for local communities.
Recreation is to some extent tied to all the
other program categories. It has an impact on
the habitat and hydrology of the Eastern Sierra,
could be incorporated with agriculture planning,
and is a significant local economic driver.
Recognizing these connections, the recreation
guidelines promote projects that are sensitive
to the other program categories and the natural
and social systems of the Eastern Sierra.
Following these guidelines will help planners
create a cohesive recreation network that takes
advantage of existing and future attributes of
the Eastern Sierra landscape. Planning for a
more cohesive recreation network can promote
participation in more activities by a single
individual, thus broadening the possibilities
of local spending associated with the specific
activities. Ecologically sustainable recreation
projects will ensure lasting quality of the habitat
and hydrologic resources that play a critical
role in attracting tourists to the Eastern Sierra.
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Agriculture
General Guidelines
• Due to limited land and water resources,
produce crops for the health and food
security of valley residents, not for largescale export.
• Prioritize sites containing prime farmland,
as identified by SSURGO.
• Prioritize areas where the average low
temperature during winter is above freezing.
• Promote community health by expanding
existing farmers markets to providing fresh
food for each community at least once per
week (McCormack et al. 2010).
• Grow low-water crops where possible,
including specialty crops for dry
environments (Creswell and Martin 1993).
• Minimize evapotranspiration through crop
selection, greenhouses, and covered crops.
• Retain or treat irrigation runoff on-site
to prevent contamination of streams and
wetlands (Creswell and Martin 1993).
• Mulch with crop residues to minimize runoff
to maximize the benefit of irrigation and
rainfall (Ethan and Umar 2001).
• Minimize the use of fertilizers, pesticides,
herbicides, and fungicides to prevent
contamination of habitat and hydrologic
areas, and for the safety of farm workers
and residents (Kassie, Zikhali, Manjur, and
Edwards 2009).

• Instigate a Los Angeles city charter vote to
create a new agricultural water rate, lower
than the residential water rate, with this rate
available to residents of Los Angeles and the
study area.
• Offset lost LADWP revenue with higher
outdoor irrigation rates for non-agriculture
water use.
• Use higher rates to encourage agriculture
and gardening in both Los Angeles and the
Eastern Sierra.
• Allow community gardens on LADWP lots
until the lot sells for ‘acceptable market
value.’
• Allow interim agriculture use on vacant,
non-LADWP lands within communities.
• Instigate a Los Angeles city charter vote to
grant LADWP lands within Eastern Sierra
towns to the towns or counties, rather than
placing it up for auction.
• Create sublease arrangements with LADWP
lessees to allow temporary growing areas on
leased land.
• Partner with existing FFA programs to
educate students about the benefits of local
growing and modern small-scale farming
techniques.

• Plant shelter belts of native trees and shrubs
to minimize soil and moisture loss to wind
(Creswell and Martin 1993).

• Develop agreements with the LADWP to
borrow equipment to move planters when
necessary.

• Implement low- and no-tillage methods to
minimize loss of topsoil and maximize soil
moisture retention (Van Wie, Adam, and
Ullman 2013).

• Ensure full water allotments are available
to reservations, even if that requires the
construction of new infrastructure to allow
storage and application.

• Concentrate agricultural areas near existing
disturbed or developed sites, minimizing
intrusion into habitat.
• Expand existing Future Farmers of America
programs in public schools to include Paiute
techniques, low-water crops, and moisture
conservation methods. Build on momentum
from the existing program at Lone Pine High
School.
• Explore the feasibility of both new and old
ranching techniques, such as fenceless
technologies and actively managed grazing.
• Where alfalfa is grown, rotate with edible
crops for sale at local markets.
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Requisite Policy Changes
• Allow the use of water on irrigated LADWP
leases for growing non-forage crops.

GUIDELINES
Overlap Guidelines
Agriculture/Development
• Identify opportunities to grow food in
existing communities, such as community
gardens, indoor growing techniques, and
vacant lots (Mader and Busse 2011).
• If land for gardens is unavailable inside
communities, limit new gardens to areas
within 1/2 mile (0.8 km) of developed
areas to allow easy nonvehicular access
and minimize encroachment on
undeveloped land.
• Create partnerships between food producers
and existing community markets to increase
the availability of local produce (Mader and
Busse 2011).
• Implement community-supported
agriculture (CSA) systems to provide
economic security to local food producers
(Mader and Busse 2011).
• Integrate community agriculture with
community recreation and park space.
• Create gardens at schools to connect
children with food sources from an early age
(Libman 2007).

• Translate community-building through
gardens to broader community organization
efforts (Armstrong 2000).
• Create educational opportunities to teach
visitors about historical ranching and
farming traditions, including the history
of the Eastern Sierra landscape itself (Che,
Veeck, and Veeck 2005).
Agriculture/Habitat
• Restrict farming to previously disturbed
sites.
• Use crops that provide habitat for smaller
vertebrates and birds.
• Utilize companion plantings, low-tillage
methods, shelterbelts, and fallow field edges
to allow habitat and native groundcover
among crops (Nocera and Dawe 2008,
Boatman and Stoate 2000).
• Maintain migratory habitat corridors by
minimizing fencing and creating planted
rows between fields (Tscharntke et al. 2005).

Figure 98. Agriculture and Hydrology Integration Strategies
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• Restore native plant communities around
agriculture fields to maintain biodiversity
and create habitat connectivity (Nocera and
Dawe 2008).
• Restrict herd animals from critical habitat
areas to prevent disease spread (USFS 2012).
• Manage cattle to create heterogeneity
on grasslands by maintaining grazing at
moderate levels (Fuhlendorf and Engle 2001).
• Mimic historic fire regimes to create habitat
patches on grazing lands and provide fodder
for cattle (Fuhlendorf and Engle 2001).
• If herds are rotated to different fields
throughout the year, allow fields to rest for
more than three months and restore native
plant heterogeneity through burn cycles
(Fuhlendorf and Engle 2001).
Agriculture/Hydrology
• Buffer runoff/pollution sources to minimize
hydrologic impact (Collin and Melloul 2001).
• Minimize water source fluctuations and
pesticide runoff to prevent salt/nutrient
buildup (Foster et al. 2002).
• Place field buffers and sinks at least 165
feet (50 meters) from water sources to
treat agricultural runoff before it reaches
groundwater and riparian systems (Gilliam
1994) (see Figure 98).
• Manage grazing so that herds will only
forage on stream banks during times of low
moisture, most likely late-summer and early
fall (Fitch and Adams 1998).
• Remove cows from riparian corridors during
wet spring and winter periods (Fitch and
Adams 1998).
• Fence areas that are extremely degraded or
that provide corridors to endangered species
so that vegetation can recover (Fitch and
Adams 1998).
• Conduct periodic surveys to ensure
vegetation is not being overgrazed, trees
are not destroyed, and woody debris are
not damming stream reaches (Fitch and
Ambrose 2003).
• If near hydrologic areas, maintain
agriculture at less than 50% of the planning
area to prevent damage to riparian habitat
(Gergel et al. 2002).
• Incorporate groundwater recharge with
irrigation methods to maximize ecological
effectiveness of water use (Thangarajan
2007).
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Agriculture/Recreation
• Promote agritourism to demonstrate local
growing techniques, show visitors how to
use locally-grown produce, and create a
regional identity for produce grown in the
Eastern Sierra (Che 2006).
• Diversify farm and ranch income through
agritourism activities that include
demonstrations, shopping, and dining
(Căprar, Petroman, Ştefea, Peţ, Rus, Statie,
and Tuduce 2011).
• Incorporate agritourism opportunities into
the planning for any new farming operation
(Brown and Reeder 2007).
• Promote growth of crops or use of
agricultural practices that contribute to
agritourism attraction (Brown and Reeder
2007).
• Permit and encourage agritourism activities
such as cattle drives on ranching operations
(Brown and Reeder 2007).
• Use recreation areas to buffer habitat
from agriculture.
• Equip entry points to LADWP lands leased
for ranching with automatic closing gates by
the year 2030 to prevent head loss.
• Allow only grazing in conjunction with high
impact equestrian recreation (Brown and
Reeder 2007).
• Provide recreation pathways between
crops and fields to connect elements in the
recreation network that would otherwise be
isolated from one another.

GUIDELINES
Development
General Guidelines
• Reuse previously disturbed lands where
possible (USGBC 2013).
• Renovate existing buildings instead of
developing completely new construction
where possible (USGBC 2013).
• Incorporate site-scale energy production
such as solar power generation on southfacing surfaces and wind turbines when
visually appropriate.
• Use locally sourced and recycled building
materials (USGBC 2013).
• Capture and treat stormwater on-site
through the use of bioswales, detention
basins, and constructed wetlands.
• Preserve and highlight views during
building footprint, structural, and
façade design.
• Ensure that community input is part of the
design and construction process.
• Improve connections to the new Digital 395
fiber optic spine (Sierra Business Council
2012).
• Encourage active and public transportation
modes.
• Ensure that new and existing facilities meet
ADA standards for accessibility.

• Make visitor centers available as
community gathering spaces for public
meetings and committees.
• Create pedestrian and bicycling programs
to increase visibility of non-motorized
transportation, increase safety, and improve
public health.
• Allow water sales to LADWP parcels in
developed areas.
• Allow public activities and temporary
parks on LADWP lots until the lot sells for
‘acceptable market value.’
• Subsidize affordable housing near job
centers (e.g. Mammoth Lakes) to minimize
commuting time and high costs.
• Create transient housing overlays for
high second home ownership areas with
accompanying tax revenue generation
programs (Town of Mammoth Lakes n.d.).
• Allow smart metering to encourage
sustainable energy generation onsite.
• Provide financial and program support for
groups such as Mammoth Lakes Housing in
their efforts to provide affordable housing
close to job centers (Mammoth Lakes
Housing Inc. 2005).

• New development shall not increase point
source air and water pollution.

• Create park stewardship programs to
improve upkeep, prevent vandalism, and
increase educational opportunities in
developed areas (Cranz and Boland 2004).

• Incorporate public art into design of
structures and their premises.

• Include curriculum on transportation
network use and safety in local schools.

Requisite Policy Changes
• Incorporate public art-making into the
construction process, and into later
stewardship activities.
• Update electricity metering systems to allow
reselling of excess electricity generated onsite to be credited towards electricity bills
(Sierra Business Council 2012).
• Create incentives for the growth of small
and locally-owned business and restrict
development of “big box stores” (Sierra
Business Council 2012).

• Create partnerships, community college
programs, and internship programs that
connect local jobs with the local workforce
(Sierra Business Council 2012).
• Create programs to fill local habitat and
hydrologic restoration jobs with Eastern
Sierra residents.
• Create ranger-led activities for all ages and
abilities and families.
• Take advantage of solar power incentive
programs.

• Allow for mixed use (commercial and
residential) development along main streets.
• Include community outreach and
participation in the design and construction
of parks.
• In multiple-unit housing, allow for mixed
income rents and ownership.
• Develop onsite educational programs for
all age groups at community centers and
visitor centers. Tailor these programs to
specific demographics based on availability
of schedules.
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Overlap Guidelines
Development/Agriculture
• Identify opportunities to grow food in
existing communities, such as community
gardens, indoor growing techniques, and
vacant lots (Mader and Busse 2011).
• If land for gardens is unavailable inside
communities, limit new gardens to areas
within 1/2 mile (0.8 km) of developed
areas to allow easy nonvehicular access
and minimize encroachment on
undeveloped land.
• Create partnerships between food producers
and existing community markets to increase
the availability of local produce (Mader and
Busse 2011).
• Implement community-supported
agriculture (CSA) systems to provide
economic security to local food producers
(Mader and Busse 2011).
• Integrate community agriculture with
community recreation and park space.
• Create gardens at schools to connect
children with food sources from an early age
(Libman 2007).

• Translate community-building through
gardens to broader community organization
efforts (Armstrong 2000).
• Create educational opportunities to teach
visitors about historical ranching and
farming traditions, including the history
of the Eastern Sierra landscape itself (Che,
Veeck, and Veeck 2005).
Development/Habitat
• Maintain habitat-positive features
surrounding any new construction.
• Minimize soil compaction during
construction, only equipment necessary
for performing work shall be allowed on
the property, prohibit vehicle or equipment
parking within tree canopy drip lines.
• Restrict development to disturbed sites and
keep new construction away from wildlife
corridors (Swenson and Franklin 2000).
• Maintain corridor connections to habitat
patches within and outside of project area
(Andren 1994, Dickson and Beier 2002).

Figure 99. Development, Agriculture, and Recreation Strategies
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• Restrict development to non-critical
habitat areas.
• Cluster development and restrict
impervious surfaces to less than 20% of the
planning area to prevent loss of riparian
habitat (Gergel et al. 2002).

Development/Recreation
• Locate appropriate support service
development (e.g. recreation outfitters)
adjacent to recreation nodes (e.g. trailheads
or areas with multiple recreation activities
(Sierra Business Council 2012).

• Create wildlife bridges or tunnels where
critical habitat corridors cross highways or
busy roads (Swenson and Franklin 2000).

• Refurbish existing buildings or facilities to
support recreation network development
(Sierra Business Council 2012).

• Highlight existing creek corridors through
towns and parks by providing visitor
amenities that encourage education and
stewardship, while increasing riparian
buffers (Ekness and Randhir 2007).

• Encourage cycling connectivity by
establishing formal bicycle routes through
towns using separate bicycle lanes where
possible.

• Incorporate habitat areas into new
park designs.
Development/Hydrology
• Any properties to be developed or renovated
should include LID features in the landscape
to retain 75% of the runoff from the first
hour of a 50 year storm event.
• Remove septic tanks from locations
near wells and areas of high recharge
(Foster et al. 2002).
• Manage wastewater treatment sources
to comply with California Groundwater
Recharge Guidelines.
• Minimize and buffer contaminant sources
to protect water bodies and recharge zones
(Scanlon et al. 2005).
• Create constructed wetlands for treating
wastewater to reduce treatment costs and
prevent pollution (EPA 2012).
• Prioritize vulnerable or severely degraded
(<50% vegetation coverage) hydrologic areas
for conservation (Fitch and Ambrose 2003).
• Prevent spread of or eliminate invasive
plants from urban areas (Fitch and
Ambrose 2003).

• Minimize development footprint s to the
greatest extent possible to preserve land for
other uses.
• Concentrate recreation infrastructure and
recreation support services in previously
developed areas.
• All interpretive trails should be accessible to
individuals with disabilities. Designs should
meet ADA accessibility criteria.
• Where possible, formally designate road
cycling routes with signs and bike lanes.
• To help promote a more active “main street”
allow the cycling route to follow Hwy 395
through the communities that rely on the
highway as their main street. These include:
Olancha, Lone Pine, Independence, Big Pine,
Bishop, and Lee Vining.
• New snowmobiling facilities should not
be located within 1/2 mile (0.8 km) of any
other snow sport facility or residential
neighborhoods.
• Evaluate trails accommodating horseback
riding for an appropriate number of trailer
parking spaces and design per U.S. National
Forest Standards (USFS 2012c). Parking areas
should accommodate one hitching rail per
parking space.

• Cluster development to create minimal
disturbance and prevent soil compaction
(Scanlon et al. 2005).
• Clean construction equipment after use to
prevent the spread of invasive vegetation.
• Emphasize non-automobile transportation
to developed areas by encouraging dense
development and providing alternative
infrastructure.
• Highlight existing creek corridors through
towns and parks by providing visitor
amenities that encourage education and
stewardship while maintaining riparian
buffers (Fitch and Ambrose 2003).
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Habitat Rehabilitation
General Guidelines
• The current causes of habitat degradation
shall be identified and reduced or
eliminated.
• The habitat planning area shall be analyzed
for connections to external habitat patches
and those areas will be prioritized for
preservation (Swenson and Franklin 2000).
• The current carrying capacity of vegetation
and range for target species habitat will
be determined and compared with future
population goals.
• Goals for target species population will be
determined along with the management
intensity necessary to achieve those goals.
• Stewardship for habitat areas should
be created through keystone species
identification, community outreach,
education programs and signs.
• Ecologically sensitive habitat areas will be
off limits for development, agriculture, and
high-impact recreation.
• Plan for seasonal migrations of species and
provide habitats for different life phases of
animals from birth to maturity (Corry and
Nassauer 2005).
• Introduced species such as sport fish should
be removed from areas of habitat suitable for
endangered species (Andren 1994).
• Historic fire regimes for different vegetation
areas should be mimicked with the use of
controlled burns (Fuhlendorf and Engle
2001).
• Arrays of patch, edge, and linear habitats
should be planned within the planning area
in order to bolster biodiversity and foster
species health (Andren 1994).
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Requisite Policy Changes
• Provide budget for vegetation monitoring
and overgrowth prevention.
• Prohibit non-native species from
endangered native habitat.
• Require water flow and temperature
monitoring in rehabilitation areas to ensure
proper oxygenation and reproductive
capability for aquatic species.
• Limit agriculture clear cutting and harvest
at the edges of pastures so that habitat
corridors are maintained along fence lines.
• Restore riparian banks and natural flow
regimes to support tree establishment.
• Encourage placement of connected habitat
areas not fragmented by roads or canals.
• Require diversified management of
agricultural fields to allow for habitat
preservation.
• Leave ranges unfenced except parallel to
highways or major roads.

GUIDELINES
Overlap Guidelines
Habitat Rehabilitation/Agriculture
• Restrict farming to previously disturbed
sites.
• Use crops that provide habitat for smaller
vertebrates and birds.
• Utilize companion plantings, low-tillage
methods, shelterbelts, and fallow field edges
to allow habitat and native groundcover
among crops (Nocera and Dawe 2008,
Boatman and Stoate 2000).
• Maintain migratory habitat corridors by
minimizing fencing and creating planted
rows between fields (Tscharntke et al. 2005).
• Restore native plant communities around
agriculture fields to maintain biodiversity
and create habitat connectivity (Nocera and
Dawe 2008).
• Restrict herd animals from critical habitat
areas to prevent disease spread (USFS 2013).
• Manage cattle to create heterogeneity
on grasslands by maintaining grazing at
moderate levels (Fuhlendorf and Engle 2001).
• Mimic historic fire regimes to create habitat
patches on grazing lands and provide fodder
for cattle (Fuhlendorf and Engle 2001).
• If herds are rotated to different fields
throughout the year, allow fields to rest for
more than three months and restore native
plant heterogeneity through burn cycles
(Fuhlendorf and Engle 2001).
Habitat Rehabilitation/Development
• Maintain habitat-positive features
surrounding any new construction.
• Minimize soil compaction during
construction, only equipment necessary
for performing work shall be allowed on
the property, prohibit vehicle / equipment
parking within tree canopy drip lines.
• Restrict development to disturbed sites and
keep new construction away from wildlife
corridors (Swenson and Franklin 2000).
• Maintain corridor connections to habitat
patches within and outside of project area
(Andren 1994, Dickson and Beier 2002).
• Restrict development to non-critical
habitat areas.
• Cluster development and restrict
impervious surfaces to less than 20% of the
planning area to prevent loss of riparian
habitat (Gergel et al. 2002).

• Highlight existing creek corridors through
towns and parks by providing visitor
amenities that encourage education and
stewardship, while increasing riparian
buffers (Ekness and Randhir 2007).
• Incorporate habitat areas into new
park designs.
Habitat Rehabilitation/Hydrology
• Replant degraded vegetation or remove
invasive plant growth.
• Place in-stream habitat structures where
endangered species need immediate home
sites and hydrologic function allows
(Palmer et al. 2009).
• Remove barriers in river corridors (e.g. dams
and other infrastructure) to allow species
distribution and provide connected habitat
areas (Ekness and Randhir 2007).
• Provide areas suitable for entire lifespan of
endangered species such as land to address
migration patterns and vegetation of
varying heights and coverage (Corry and
Nassauer 2005).
• Manage riparian vegetation growth to allow
for sight lines, nesting opportunities, forage,
and water oxygenation (Naiman, Decamps,
and Pollock 1993).
• Maintain areas for wildlife to access
drinking water (Howard 1995).
• Maintain the water table at heights suitable
for meadow vegetation and emergent
forage growth (Naiman, Decamps, and
Pollock 1993).
• Assess hydrologic system needs and
choose design species that are suitable
for restoring/maintaining riparian health
(Leitao and Ahern 2002).
• Replant woody shrubs and riparian
vegetation to help maintain water quality
and prevent pollution buildup from animal
waste (Ekness and Randhir 2007).
• Widen vegetation patches beyond the
standard 165 to 330 feet (50 to 100 meters)
riparian corridors when planning for bird
species (Ballard et al. n.d.).
• Limit construction of beaver dams to
prevent flooded out vegetation and tule
reed overgrowth.

• Create wildlife bridges or tunnels where
critical habitat corridors cross highways or
busy roads (Swenson and Franklin 2000).
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Habitat Rehabilitation/Recreation
• Establish a 1,000 foot (305 meters) minimum
setback between high intensity recreation
activities and critical habitat “cores” (Gaines,
Singleton, and Ross 2002).
• Allow only low impact recreation within
300 feet (91 meters) of critical habitat cores
(Rodgers and Smith 1995).
• Create wildlife viewing areas 300 feet (91
meters) from critical habitat cores (Rodgers
and Smith 1995).
• Maintain corridor connections to habitat
patches within and outside of project area
(Andren 1994, Dickson and Beier 2002).
• Use recreation areas to buffer development
from habitat areas.
• Create educational opportunities, i.e.
interpretive signage, to inform recreation
participants of the habitat value of the area.
• Permit dogs on hiking trails only if extant
land management agencies allow them.
Leash use should defer to extant regulations
and where not defined, dogs on hiking trails
must be on leash. Require owners to remove
and dispose of pet waste properly.
• Enforce catch and release policies for all
native fish species.

• Non-native species may be kept for
consumption.
• Conduct studies on species competition for
the currently stocked fish species and native
fish species. If sport species can be identified
that will compete with native species
less than those species already stocked,
then local hatcheries should change their
breeding programs to promote stocking the
less disruptive sport species. Such a study
should be funded and conducted by USFS,
BLM, and LADWP in collaboration with
California Trout, and should be completed
by the year 2025. If more advantageous sport
species are identified, stocking programs
should be changed by the year 2030.
• Produce and distribute educational
materials to ensure that all anglers
understand what species can be taken, and
which must be released when caught.
• Provide animal-proof food storage
lockers and trash cans at all developed
campgrounds.
• New snowmobiling facilities should not
be located within 1/2 mile (0.8 km) of any
other snow sport facility or residential
neighborhoods.

Figure 100. Habitat Rehabilitation and Hydrologic Regeneration
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• New mountain bike trail planning should
minimize erosion hazards and avoid
ecologically sensitive or special habitat
areas (White et al. 2006).
• Prohibit boating of any kind in any water
body that is a critical habitat for endangered
fish species.
• Inspect all watercraft for invasive species
prior to entry in any waters. Diaz Lake
inspection and Crowley Lake inspection
should serve as the primary mandatory
inspection sites for any boat to use the
waters of the area (LADWP 2012).
• When trail riding, prohibit horses from
leaving the defined trail. Horses must carry
their own food and water and may
not graze outside of areas designated by
land management agencies as acceptable
for grazing.
• Build backcountry trails to not exceed a
width of 36 inches (USFS 2013), and include
improvements to minimize erosion and
other impacts.
• When obtaining wilderness permits,
backcountry travelers should receive
information on “Leave No Trace” principles
including proper campsite selection and
human waste disposal (Leave No Trace 2012).
• Prohibit winter snow sports facilities in
critical habitat areas.
• Construct bird watching blinds at popular
bird watching locations with concentrations
of threatened or endangered species.
• Do not allow climbing, even on established
routes, to interfere with any animal or birdnesting habitat (BLM 2007). Disturbance of
nesting sites should be punishable to the full
extent of the law.
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Hydrologic Regeneration
General Guidelines
• Establish a water budget for the area to
ensure suitable distribution of resources and
prevent destruction of vegetation coverage.
• Determine clear goals for hydrologic
regeneration projects, deciding whether
the focus of the activity is community/
recreation use, habitat, restoration, or some
other purpose (Palmer et al. 2005).
• Include examination of upstream conditions
that affect flow regimes and infiltration rates
in analysis of the water systems (Kondolf et
al. 2006).
• Restore historic flow regimes and water
cycles to the fullest extent possible (Kondolf
et al. 2006).
• Reconnect lateral streams to main channels
to promote groundwater recharge.
• Connect recharge sources and aquifer
inputs to stream channels with corridors of
undeveloped land (Reckendorfer et al. 2006).
• Establish protected vegetative and
undeveloped corridors to allow groundwater
flow into the floodplain (Paillex et al. 2009).
• Restore riparian vegetation along river and
stream banks and conduct pre- and postoccupancy evaluations for establishment
success (Paillex et al. 2009).
• Base regeneration projects on similar sites
in the area that are hydrologically healthier
and aim to restore water system function to
the same level (Kondolf et al. 2006).
• Use general river classification systems as
a guide only after the nature and historic
activities of the river have been understood
and if there are no suitable comparanda in
the area (Kondolf et al. 2006).
• Include before and after assessments of
restoration activities in project planning
processes and documents
(Palmer et al. 2005).
• Conduct thorough geohydrological surveys
of the area to understand the historical
behavior and variations of the water system
in question (Kondolf and Smeltzer 2001).
• Identify areas of high groundwater recharge
and buffer by at least 165 to 330 feet (50 to
100 meters) from development and pollution
sources (Foster et al. 2002).
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Requisite Policy Changes
• Remove invasive beavers from the Owens
River.
• Alter engineered infrastructure to allow
more natural flow regimes.
• Place existing marshes and wetlands under
protected status and restore degraded areas
to sufficient patch size.
• Alter engineered infrastructure to allow
more naturalized flow regimes.
• Disallow placement of septic tanks near
wells or areas of high recharge.
• Manage wastewater treatment sources
to comply with California Groundwater
Recharge Guidelines.
• Create/purchase easements for
floodplain buffers.
• Manage rivers and tributaries as
connected systems.

GUIDELINES
Overlap Guidelines
Hydrologic Regeneration/Agriculture
• Buffer runoff/pollution sources to minimize
hydrologic impact (Collin and Melloul 2001).
• Minimize water source fluctuations and
pesticide runoff to prevent salt/nutrient
buildup (Foster et al. 2002).
• Place field buffers and sinks at least 165
feet (50 meters) from water sources to
treat agricultural runoff before it reaches
groundwater and riparian systems (Gilliam
1994) (see Figure 98).
• Manage grazing so that herds will only
forage on stream banks during times of low
moisture, most likely late-summer and early
fall (Fitch and Adams 1998).
• Remove cows from riparian corridors during
wet spring and winter periods (Fitch and
Adams 1998).
• Fence areas that are extremely degraded or
that provide corridors to endangered species
so that vegetation can recover (Fitch and
Adams 1998).
• Conduct periodic surveys to ensure
vegetation is not being overgrazed, trees
are not destroyed, and woody debris are
not damming stream reaches (Fitch and
Ambrose 2003).
• If near hydrologic areas, maintain
agriculture at less than 50% of the planning
area to prevent damage to riparian habitat
(Gergel et al. 2002).
• Incorporate groundwater recharge with
irrigation methods to maximize
ecological effectiveness of water use
(Thangarajan 2007).
Hydrologic Regeneration/Development
• Any properties to be developed or renovated
should include LID features in the landscape
to retain 75% of the runoff from the first
hour of a 50 year storm event.
• Remove septic tanks from locations near
wells and areas of high recharge (Foster
et al. 2002).
• Manage wastewater treatment sources
to comply with California Groundwater
Recharge Guidelines.
• Minimize and buffer contaminant sources
to protect water bodies and recharge zones
(Scanlon et al. 2005).
• Create constructed wetlands for treating
wastewater to reduce treatment costs and
prevent pollution (EPA 2012).
• Prioritize vulnerable or severely degraded
(<50% vegetation coverage) hydrologic areas
for conservation (Fitch and Ambrose 2003).

• Prevent spread of or eliminate invasive
plants from urban areas (Fitch and Ambrose
2003).
• Manage construction processes to minimize
disturbance and prevent soil compaction
(Scanlon et al. 2005).
• Clean construction equipment after use to
prevent the spread of invasive vegetation.
• Emphasize non-automobile transportation
to developed areas by encouraging dense
development and by providing alternative
infrastructure.
• Highlight existing creek corridors through
towns and parks by providing visitor
amenities that encourage education and
stewardship while maintaining riparian
buffers (Fitch and Ambrose 2003).
Hydrologic Regeneration/Habitat
• Replant degraded vegetation or remove
invasive plant growth.
• Place in-stream habitat structures where
endangered species need immediate home
sites and hydrologic function allows (Palmer
et al. 2009).
• Remove barriers in river corridors (e.g. dams
and other infrastructure) to allow species
distribution and provide connected habitat
areas (Ekness and Randhir 2007).
• Provide areas suitable for entire lifespan of
endangered species such as land to address
migration patterns and vegetation of varying
heights and coverage (Corry and Nassauer
2005).
• Manage riparian vegetation growth to allow
for sight lines, nesting opportunities, forage,
and water oxygenation (Naiman, Decamps,
and Pollock 1993).
• Maintain areas for wildlife to access
drinking water (Howard 1995).
• Maintain the water table at heights suitable
for meadow vegetation and emergent forage
growth (Naiman, Decamps, and Pollock,
1993).
• Assess hydrologic system needs and
choose design species that are suitable
for restoring/maintaining riparian health
(Leitao and Ahern 2002).
• Replant woody shrubs and riparian
vegetation to help maintain water quality
and prevent pollution buildup from animal
waste (Ekness and Randhir 2007).
• Widen vegetation patches beyond standard
165 to 330 feet (50 to 100 meters) riparian
corridors when planning for bird species
(Ballard et al. n.d.).
• Limit construction of beaver dams to
prevent flooded out vegetation and tule
reed overgrowth.
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GUIDELINES
Hydrologic Regeneration/Recreation
• Place recreation elements that require
vegetation removal 165 to 330 feet (50 to
100 meters) from riparian areas (Fitch and
Ambrose 2003).
• If designing river crossings, minimize
disturbance and soil compaction along
the banks by narrowing trails or using
boardwalks (DCR 2012).
• Implement only low impact recreation
activities within riparian and aquatic areas.
• Technical Trail Features (TTFs) should
bridge streams where land-based high
impact recreation requires connectivity
(e.g. mountain biking, horseback riding)
(Marion and Wimpey 2007). TTFs are
constructed wooden bridges, culverts, or
other structures that limit ecological or
hydrological impacts. TTFs shall completely
span the stream width at the bankfull level.
• Place educational opportunities, e.g.
interpretive signage, to inform recreation
participants of the hydrologic value of
the area.
• New mountain bike trail planning should
minimize erosion hazards and avoid
ecologically sensitive or special habitat
areas (White et al. 2006).

• Inspect all watercraft for invasive species
prior to entering any waters. Diaz Lake and
Crowley Lake should serve as the primary
mandatory inspection sites for any boat to
use the waters of the area (LADWP 2012).
• Design new equestrian facilities with
stormwater detention features to minimize
pollutants prior to runoff entering storm
sewers or natural drainages (County of
San Diego Department of Public Works
Watershed Protection Program 2013).
• Implement stormwater detention features
on existing equestrian facilities.
• Build backcountry trails to not exceed
a width of 36 inches (91 cm) (U.S. Forest
Service 2013), and to include improvements
to minimize erosion and other impacts.
• When obtaining wilderness permits,
backcountry travelers shall receive
information on “Leave No Trace” principles
including proper campsite selection, and
human waste disposal (Leave No Trace 2012).
• To prevent damage to natural resources
and reduce erosion potential near climbing
routes, use trail markers such as cairns
to mark the proper access paths to
climbing routes.

• Construct new mountain bike trails with
Technical Trail Features (TTFs) to span any
perennial stream (Marion and Wimpey
2007). TTFs are constructed wooden bridges,
culverts, or other structures that limit
ecological or hydrological impacts. TTFs
should completely span the stream width at
the bankfull level.

Figure 101. Habitat, Hydrology, and Recreation Integration
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GUIDELINES
Recreation

Overlap Guidelines

General Guidelines
• Plan recreation activities for highest
compatibility with adjacent or shared land
uses, with priority given to low impact forms
of recreation (Van der Zee 1990).

Recreation/Agriculture
• Promote agritourism to demonstrate local
growing techniques, show visitors how to
use locally-grown produce, and create a
regional identity for produce grown in the
Eastern Sierra (Che 2006).

• Subject high impact recreation activities
to comprehensive environmental impact
reports prepared by qualified environmental
or ecological consultants.
• Plan recreation areas to create a cohesive
recreation system that promotes
participation in several forms of recreation
during a visitor trip to the area (Sierra
Business Council 2012).
• Prohibit recreation activities within areas
with habitat or hydrological restoration
projects until these projects attain
acceptable ecological stability as determined
by qualified ecological or environmental
consultants (Van der Zee 1990).
• When designing new trails, follow
guidelines set forth by the management
agency with jurisdiction over the lands that
the trail will travel (U.S. Forest Service 2013).
In the event that the new trail traverses land
without such extant design guidelines, the
project should meet National Park Service
standards (National Park Service 2006).
Requisite Policy Changes
• Develop a special wilderness permit for
multi-night trips that utilize backcountry
or dispersed camping. These outdoor
recreation permits should govern
campfire permission and authorization to
stay overnight in various land
management agency jurisdictions (U.S.
Forest Service 2013).

• Diversify farm and ranch income through
agritourism activities that include
demonstrations, shopping, and dining
(Căprar, Petroman, Ştefea, Peţ, Rus, Statie,
and Tuduce 2011).
• Incorporate agritourism opportunities into
the planning for any new farming operation
(Brown and Reeder 2007).
• Promote growth of crops or use of
agricultural practices that contribute to
agritourism attraction (Brown and
Reeder 2007).
• Permit and encourage agritourism activities
such as cattle drives on ranching operations
(Brown and Reeder 2007).
• Use recreation areas to buffer habitat
from agriculture.
• Equip entry points to LADWP lands leased
for ranching with automatic closing gates by
the year 2030 to prevent head loss.
• Allow only grazing in conjunction with high
impact equestrian recreation (Brown and
Reeder 2007).
• Provide recreation pathways between
crops and fields to connect elements in the
recreation network that would otherwise be
isolated from one another.
Recreation/Development
• Locate appropriate support service
development (e.g. recreation outfitters)
adjacent to recreation nodes (e.g. trailheads
or areas with multiple recreation activities)
(Sierra Business Council 2012).
• Refurbish existing buildings or facilities to
support recreation network development
(Sierra Business Council 2012).
• Encourage cycling connectivity by
establishing formal bicycle routes through
towns using separate bicycle lanes where
possible.
• Minimize development footprints to the
greatest extent possible to preserve land for
other uses.
• Concentrate recreation infrastructure and
recreation support services in previously
developed areas.
• All interpretive trails should be accessible to
individuals with disabilities. Designs should
meet ADA accessibility criteria.
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GUIDELINES
• Where possible, formally designate road
cycling routes with signs and bike lanes.
• To help promote a more active “main street”
allow the cycling route to follow Hwy 395
through the communities that rely on the
highway as their main street. These include:
Olancha, Lone Pine, Independence, Big Pine,
Bishop, and Lee Vining.
• New snowmobiling facilities should not
be located within 1/2 mile (0.8 km) of any
other snow sport facility or residential
neighborhoods.
• Evaluate trails accommodating horseback
riding for an appropriate number of trailer
parking spaces and design per U.S. National
Forest Standards (USFS 2012c). Parking areas
shall accommodate one hitching rail per
parking space.
Recreation/Habitat Rehabilitation
• Establish a 1,000 foot (305 meters) minimum
setback between high intensity recreation
activities and critical habitat “cores” (Gaines,
Singleton, and Ross 2002).
• Allow only low impact recreation within
300 feet (91 meters) of critical habitat cores
(Rodgers and Smith 1995).
• Create wildlife viewing areas 300 feet (91
meters) from critical habitat cores (Rodgers
and Smith 1995).
• Maintain corridor connections to habitat
patches within and outside of project area
(Andren 1994, Dickson and Beier 2002).
• Use recreation areas to buffer development
from habitat areas.
• Create educational opportunities, e.g.
interpretive signage, to inform recreation
participants of the habitat value of the area.
• Permit dogs on hiking trails only if extant
land management agencies allow them.
Leash use should defer to extant regulations
and where not defined, dogs on hiking trails
must be on leash. Require owners to remove
and dispose of pet waste properly.
• Enforce catch and release policies for all
native fish species.
• Non-native species may be kept for
consumption.

• Conduct studies on species competition for
the currently stocked fish species and native
fish species. If sport species can be identified
that will compete with native species less
than those species already stocked, then
local hatcheries should change breeding
programs to promote stocking the less
disruptive sport species. Such a study should
be funded and conducted by USFS, BLM,
and LADWP in collaboration with California
Trout, and should be completed by the year
2025. If more advantageous sport species
are identified, stocking programs should be
changed by the year 2030.
• Produce and distribute educational
materials to ensure that all anglers
understand what species can be taken, and
which must be released when caught.
• Provide animal-proof food storage
lockers and trash cans at all developed
campgrounds.
• New snowmobiling facilities should not
be located within 1/2 mile (0.8 km) of any
other snow sport facility or residential
neighborhoods.
• New mountain bike trail planning should
minimize erosion hazards and avoid
ecologically sensitive or special habitat
areas (White et al. 2006).
• Prohibit boating of any kind in any water
body that is a critical habitat for endangered
fish species.
• Inspect all watercraft for invasive species
prior to entry in any waters. Diaz Lake
inspection and Crowley Lake inspection
should serve as the primary mandatory
inspection sites for any boat to use the
waters of the area (LADWP 2012).
• When trail riding, prohibit horses from
leaving the defined trail. Horses must
carry their own food and water and may not
graze outside of areas designated by land
management agencies as acceptable for
grazing.
• Build backcountry trails to not exceed a
width of 36 inches (USFS 2007), and include
improvements to minimize erosion and
other impacts.
• When obtaining wilderness permits,
backcountry travelers should receive
information on “Leave No Trace” principles
including proper campsite selection and
human waste disposal (Leave No Trace 2012).
• Prohibit winter snow sports facilities in
critical habitat areas.
• Construct bird watching blinds at popular
bird watching locations with concentrations
of threatened or endangered species.

122

GUIDELINES
• Do not allow climbing, even on established
routes, to interfere with any animal or birdnesting habitat (BLM 2007). Disturbance of
nesting sites should be punishable to the full
extent of the law.
Recreation/Hydrologic Regeneration
• Place recreation elements that require
vegetation removal 165 to 330 feet (50 to
100 meters) from riparian areas (Fitch and
Ambrose 2003).
• If designing river crossings, minimize
disturbance and soil compaction along
the banks by narrowing trails or using
boardwalks (DCR 2012).
• Implement only low impact recreation
activities within riparian and aquatic areas.
• Technical Trail Features (TTFs) should
bridge streams where land-based high
impact recreation requires connectivity
(e.g. mountain biking, horseback riding)
(Marion and Wimpey 2007). TTFs are
constructed wooden bridges, culverts, or
other structures that limit ecological or
hydrological impacts. TTFs shall completely
span the stream width at the bankfull level.
• Place educational opportunities, e.g.
interpretive signage, to inform recreation
participants of the hydrologic value of
the area.
• New mountain bike trail planning should
minimize erosion hazards and avoid
ecologically sensitive or special habitat
areas (White et al. 2006).

• Construct new mountain bike trails with
Technical Trail Features (TTFs) to span any
perennial stream (Marion and Wimpey
2007). TTFs are constructed wooden bridges,
culverts, or other structures that limit
ecological or hydrological impacts. TTFs
should completely span the stream width at
the bankfull level.
• Inspect all watercraft for invasive species
prior to entering any waters. Diaz Lake and
Crowley Lake should serve as the primary
mandatory inspection sites for any boat to
use the waters of the area (LADWP 2012).
• Design new equestrian facilities with
stormwater detention features to minimize
pollutants prior to runoff entering storm
sewers or natural drainages (County of
San Diego Department of Public Works
Watershed Protection Program 2013).
• Implement stormwater detention features
on existing equestrian facilities.
• Build backcountry trails to not exceed
a width of 36 inches (91 cm) (U.S. Forest
Service 2007), and to include improvements
to minimize erosion and other impacts.
• When obtaining wilderness permits,
backcountry travelers shall receive
information on “Leave No Trace” principles
including proper campsite selection, and
human waste disposal (Leave No Trace 2012).
• To prevent damage to natural resources
and reduce erosion potential near climbing
routes, use trail markers such as cairns to
mark the proper access paths to climbing
routes.

Figure 102. Habitat, Hydrology, and Recreation Integration Strategies
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