WILD FIRE MANAGEMENT IN PROTECTED HABITATS:
SANTA CLARA VALLEY, CALIFORNIA
Guidelines for Reducing Fire Hazard and Minimizing Environmental Impacts of
Fuel Reduction Projects and Fire Suppression

Prepared for Santa Clara Valley Habitat Agency
April 2016
Prepared by
Richard R. Harris, Ph.D., Registered Professional Forester #1961
(707) 685-5508
rrharrisconsulting@gmail.com

TABLE OF CONTENTS
INTRODUCTION

2

OBJECTIVES OF THESE GUIDELINES

2

APPLICATION OF THE GUIDELINES

2

PROTECTED HABITATS AND SPECIES

3

POTENTIAL FIRE HAZARDS ASSOCIATED WITH HABITATS

4

GOALS OF TREATMENTS

11

TREATMENT METHODS

14

POTENTIAL IMPACTS OF TREATMENTS

18

EXISTING POLICIES AND REGULATIONS
APPLICABLE TO TREATMENTS

21

APPROPRIATE TREATMENTS FOR SENSITIVE HABITATS

30

HABITAT PLAN CONDITIONS ON TREATMENTS

38

BEST MANAGEMENT PRACTICES

41

BMP IMPLEMENTATION

46

FUEL TREATMENT PLANNING PROCESS

46

ACKNOWLEDGEMENTS

49

PERSONAL COMMUNICATIONS

49

SELECTED REFERENCES AND LITERATURE CITED

49

APPENDIX A SANTA CLARA COUNTY PARKS DEPARTMENT
POLICIES AND PROCEDURES FOR PROTECTING SENSITIVE
HABITATS AND SPECIES

51

1

INTRODUCTION
"The Santa Clara Valley Habitat Plan (Habitat Plan) provides a framework for promoting
the protection and recovery of natural resources, including endangered species, while
streamlining the permitting process for planned development, infrastructure, and
maintenance activities.... The Habitat Plan will protect, enhance, and restore natural
resources in specific areas of Santa Clara County and contribute to the recovery of
endangered species" (p. ES-1).
There are 18 wildlife and plant species covered under the Habitat Plan. Conservation
objectives will be implemented through a program that includes the creation of a
conservation reserve system, management, enhancement and restoration of natural
communities within the reserve system, development of a comprehensive aquatic
conservation strategy, implementation of an adaptive management and monitoring
program and implementation of avoidance and minimization measures on covered
activities.
The proposed conservation reserve system will encompass nearly 47 thousand acres of
grassland, serpentine grassland, woodland and other communities.
The Habitat Plan acknowledges the potential negative impacts of wildfire and
associated suppression activities on nearly all of the wildlife and plant species
designated for protection. It also acknowledges the potential impacts of measures
undertaken to reduce wildfire risks on the same species and their habitats. There is a
need to find a balance between habitat management to reduce wildfire risk and
preservation of habitat qualities that benefit the protected species. There is also a need
to inform wildfire suppression organizations about the resources to be protected in the
event of a fire on a conservation reserve.
OBJECTIVES OF THESE GUIDELINES
The principal objective of these guidelines is to provide a compendium of practices that
may be applied in the Habitat Plan Area to reduce the risk of sensitive habitat losses
due to wildfire while sustaining the resources associated with those habitats. These
guidelines also provide recommendations for minimizing losses of infrastructure and
human resources associated with the conservation reserve system and neighboring
properties due to wildfire.
APPLICATION OF THE GUIDELINES
Initially, these guidelines will apply to properties enrolled in the Habitat Agency's
conservation reserve system. Those properties will include some lands owned or
purchased by other agencies or organizations (e.g., County of Santa Clara Parks and
Recreation Department, Santa Clara County Open Space Authority), land acquired in
collaboration with Habitat Agency partners, and conservation easements or acquisitions
in fee held by the Habitat Agency itself. The guidelines incorporate management
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practices of partners where appropriate, particularly the County Parks Department and
Santa Clara Valley Open Space Authority. Although the specifics will vary from property
to property, the guidelines will ensure consistency in approach to fire hazard reduction
across the entire conservation reserve system.
Fuel treatments are a covered activity under the Habitat Plan in the project categories of
urban development, instream operations and maintenance, for management within
County parks and potentially for properties managed by the Open Space Authority
outside of the conservation reserve system (Habitat Plan, Chapter 2). Fuel treatments
are covered under conservation implementation management within the reserve
system. These guidelines specifically address the application of avoidance or
minimization measures in the Habitat Plan (Chapter 6) to fuel treatment projects within
the conservation reserve system. The guidelines may be applied to covered activities
outside the reserve system. For projects that may be exempt from the Habitat Plan
because no discretionary permit is required, jurisdictions and landowners responsible
for managing sensitive habitats in the Habitat Plan study area may consider the
practices described herein when planning and executing fire hazard reduction projects.
PROTECTED HABITATS AND SPECIES
The habitats most closely associated with covered plant and animal species are
serpentine grassland and ponds (Table 1). There are approximately 10,000 acres of
serpentine grassland in the permit area and the Habitat Plan proposes acquisition of
4,000 acres. Oak woodland and foothill pine-oak woodland are the most extensive
habitats in the permit area (141,000 acres). The Habitat Plan proposes acquisition of
12,900 acres of oak woodland. Annual grassland is found on 82,000 acres and 13,300
acres are proposed for acquisition. Much smaller areas of other habitat types will be
acquired, along with 100 miles of streams.

Figure 1: Serpentine Grassland. Characterized by relatively limited productivity and light
fuel loads due to poor soils.
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Table 1: Habitats and Species Covered Under the Santa Clara Valley Habitat Plan*
Habitat
Annual Grassland

Associated Species
Tiger salamander, red-legged frog,
western pond turtle if ponds are present;
western burrowing owl, San Joaquin kit
fox
Bay checkerspot butterfly, Tiburon Indian
paintbrush, coyote ceanothus, Santa
Clara Valley dudleya, fragrant fritillary,
smooth lessingia, Metcalf Canyon
jewelflower, most beautiful jewelflower
Tiger salamander, red-legged frog,
western pond turtle if ponds are present;
Loma Prieta hoita
Coyote ceanothus, most beautiful
jewelflower
Coyote ceanothus

Serpentine Grassland

Oak Woodland
Chaparral and Serpentine Chaparral
Northern Coastal Scrub and Diablan
Sage Scrub
Riverine and Riparian Forest

Foothill yellow-legged frog, red-legged
frog, western pond turtle, least Bell's
vireo
Wetlands
Tri-colored blackbird, Mt. Hamilton
thistle, tiger salamander, red-legged frog,
western pond turtle if ponding duration
and depth is sufficient
Ponds
Tiger salamander, red-legged frog,
western pond turtle, tri-colored blackbird
*Habitat types that will be acquired in relatively small amounts are not included.
POTENTIAL FIRE HAZARDS ASSOCIATED WITH HABITATS
Fuel Characteristics of Habitats
Several factors determine the potential wildfire hazard at a specific location including
vegetation type, fuel loads and topography, weather at the time of ignition and potential
for ignition. The fuel load or biomass associated with a vegetation type or habitat is
generally used as a surrogate for inherent hazard. As a rule, habitats with relatively
lower fuel loads will experience fires of shorter duration and less severity than habitats
with higher fuel loads. Based on this principle, under specified topographic and weather
conditions, grassland and serpentine grassland are likely to experience less severe fires
than shrub and woodland vegetation types. The grassland is more susceptible to
ignition than the shrub and woodland types because of fine fuels but the shrub and
woodland types will experience greater fire severity due to accumulated biomass.
Figure 2 is a depiction of potential wildfire hazard within the permit area based on these
fuel characteristics.
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Figure 2: Wildfire Hazard Potential, Santa Clara County (Habitat Plan Permit Area outlined in blue)
Source: http://www.firelab.org/project/wildfire-hazard-potential provided courtesy of Rich Walker,
CAL FIRE Forest and Resource Assessment Program (FRAP)

As depicted in Figure 2, wildfire hazard potential is greatest in the northwestern and
northeastern parts of Santa Clara County generally outside of the permit area. The
acreage by hazard class within the permit area is presented in Table 2.
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Table 2: Acres of Fire Hazard Ratings, Santa Clara Valley Habitat Permit Area
Fire Hazard Rating
Acres Within Permit Area*
Very Low
2,612
Low
35,145
Moderate
108,552
High
124,837
Very High
76,506
Non-Burnable
109,561
Water
2,558
*Difference in acreage of the Permit Area as compared to acreage in the Habitat Plan
documents is attributable to different mapping platforms. Calculated acres courtesy of
Rich Walker, FRAP.
Fuel load at a specific location within a given vegetation type is affected by land uses,
fire history, natural processes of mortality caused by insects and disease, and presence
or absence of invasive species with high fire hazard (e.g., brooms and Himalayan
blackberry). Climatic and weather cycles affect fuel loads, particularly in vegetation
types where grasses and other herbaceous plants are a significant component. For
example, when wet years occur and lead to high productivity of annual grasses, there
can be significantly increased risk of wildfire in the summer and fall when the grasses
are dried out. Conversely, consecutive years of drought can increase the susceptibility
of trees and shrubs to disease and insect attacks that cause mortality and thereby
increase fuel loads. In vegetation types that historically experienced fire because of
native Californian management practices, fuel loads have increased due to effective fire
suppression (Figure 3).
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Figure 3: Mixed oak woodland, Coyote Valley Open Space Preserve. The density of this
vegetation type has probably increased because of the elimination of fire as an
ecological force. A large proportion of the Santa Cruz Mountains is in this condition.

The juxtaposition of different habitats contributes to overall landscape diversity but it
also influences fire hazard. Annual grassland is susceptible to ignition in summer and
fall and once a fire starts it can spread to other vegetation types with heavier fuel loads
(Figure 4).
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Figure 4: Mosaic of Annual Grassland, Riparian Woodland and Oak Woodland, Joseph D. Grant
County Park. The area subject to the highest fire severity is the dense woodland along the flank of
the hillside and ridgeline.

Potential Exposure of Assets
In addition to the potential losses of sensitive habitats and species that may occur due
to wildfires in conservation reserves there are human assets that are at risk. County
parks that will be incorporated into the reserve system have buildings and other
recreational facilities. Acquired properties may have infrastructure and buildings
associated with historic or ongoing uses. Reserves may be adjacent to neighborhoods
or infrastructure such as utility lines that could be affected by a fire originating in a
reserve. Fire hazard reduction efforts must consider the protection of these assets.
Reserves need to be adequately defended from fires originating on neighboring
properties that may spread to the reserve and vice versa. In regard to County parks and
other conservation reserves that may receive recreational or residential uses,
campgrounds, picnic areas with open fire pits and residences represent potential
sources of ignition that need to be addressed through defensible space measures and
education.
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Figure 5: Conservation Reserve at Interface with Residential Neighborhood, Mendocino County

Fire History
The California Department of Forestry and Fire Protection (CAL FIRE) collects Fire
history information for Santa Clara County and maintains a database displaying the
perimeters of wildfires (Figure 6). Historically, most fires have been relatively small
and/or outside of the permit area. The Lick Fire that consumed over 47 thousand acres
generally in Henry Coe State Park in 2007 is the notable exception in terms of size.
Other large fires were located outside the County to the east. Humans ignited ninetyfive percent of the fires occurring between 1945-2002. An escaped trash fire caused the
Lick Fire. There have been no sizeable fires since 2009 in the County.
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Figure 6: Fire History, Santa Clara County, 1950-2009. http://frap.cdf.ca.gov/data/frapgismapsfire_perimeters_download.php

Figure 6 does not depict fires that were smaller than 300 acres for some periods or fires
that were either prescribed burns, training burns or relatively small fires that were
rapidly suppressed. For example, some fires in County parks and on Coyote Ridge are
not shown on the map (Don Rocha, pers. comm.; McGraw 2015).
Suppression Capabilities
One reason for the relatively small number of large, destructive fires in the County is the
existence of suppression forces that are able to quickly respond to a fire. In addition to
fire departments in the three partner cities, there are two fire districts servicing the
10
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southern and central parts of the permit area. A substantial portion of the permit area is
within the State Responsibility Area serviced by CAL FIRE. The location of fire stations
within the permit area is shown in Figure 7.
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Department of Planning and Development

Fire Stations Within HCP Area

Planning Office
County Government Center, East Wing
70 West Hedding Street, 7th Floor
San Jose California 95110-1705

0
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Fire Stations Outside HCP Area
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Habitat Plan Permit Area
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Figure 7: Fire Station Locations within the Habitat Plan Permit Area

GOALS OF TREATMENTS
Santa Clara County may be divided into three general zones based on exposure to
wildfire. The urbanized zone generally consists of the cities and urbanized parts of
Santa Clara County. Wildfire risk in the urbanized zone is generally nil except under
exceptional conditions. The second zone is termed the "wildland-urban interface fire
area" or WUI. This is identified as an area where fire hazard severity is moderate to very
high and there is often a mix of human assets in a matrix of natural vegetation. The third
zone may be termed the wildland zone. This zone is essentially dominated by natural
vegetation with few, generally dispersed human assets. Land may be privately owned
ranches and timberland in large parcels or publicly owned parks and open space.
Wildfire risk in this zone depends on topography, weather conditions and fuel loads
along with potential for human and natural ignitions. It is this zone where the potential
for losses of ecological services is greatest.
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Regardless of where conservation reserves are located, the goals of treatments to
reduce fire hazard are: 1) to reduce the extent and severity of a fire in order to gain th
ecological benefits of the fire without substantially damaging the ecosystem; 2) to
minimize potential impacts on protected habitats and species; 3) to minimize potential
losses of human assets; 4) reduce risks to human lives; and 5) to enhance suppression
efforts. It is likely that all conservation reserves will be located outside the urbanized
zone of the County. Some may be located within the WUI and others will be in remote
wildland locations. Fuel treatments in either area should consider defensible space,
boundaries between adjacent habitats or between habitats and assets and conditions
within habitats.
Defensible Space
Within the WUI there are specific requirements in State law regarding management of
hazardous vegetation and fuel that apply to existing and proposed buildings and
structures (Public Resources Code 4291). These are generally located in Division B7 of
Title B of the County of Santa Clara Ordinance Code, as amended on December 10,
2013. Within the County-designated WUI in all areas mapped by the State Board of
Forestry and Fire Protection as moderate, high or very high fire hazard severity zones
flammable vegetation and combustible growth must be removed within distances of 30
to 100 feet from structures and water supply facilities. The distance depends on the fire
hazard severity zone with 100 feet required for properties in very high hazard zones. In
addition, management of fuel and flammable vegetation may be required by the fire
code official within 30 to 100 feet from structures anywhere in the WUI due to steepness
of terrain or other conditions that would impair fire-fighting capability. This cleared space
is generally called "defensible space" meaning it is an area within which fire fighters
may safely defend a structure from wildfire and/or where wildfire prevention or
protection practices are implemented to minimize structure ignition or spread of a
structure fire to wildland.
Defensible space in conservation reserves would pertain to structures and infrastructure
that either pre-dates acquisition or is constructed after acquisition. In the case of County
parks that will be included in the reserve system, the County Parks Department has
developed explicit guidelines for protecting park facilities. These could be adopted for
application throughout the future reserve system (see Appendix A).
There will be instances where defensible space requirements on a property neighboring
a reserve extend onto the reserve and vice versa. Although County code only requires
that defensible space only extend to a property line, meeting objectives of enhancing
structure protection may necessitate crossing property boundaries. Condition 10 in
Chapter 6 of the Habitat Plan (fuel buffer) pertains to defensible space on properties
adjacent to reserves.
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Habitat and Property Boundaries
Preventing a fire from spreading from one habitat type to another or from a reserve to a
neighboring property or vice versa requires creating a "break" in fuel. Extreme examples
of this are the creation of cleared areas at property or habitat boundaries. In cases
where vegetation types have a relatively high risk of ignition, such as in annual
grassland, and are adjacent to other habitats that are susceptible to high fire severity,
such as shrub fields, reducing fuels in both the grassland and to some degree in the
other habitat type may prevent the fire from escalating. In the case of shrub and
woodland vegetation types, the efforts may include reducing the vertical and horizontal
continuity of fuel. Shaded fuel breaks are an example of treatments that are intended to
prevent ground fires from becoming crown fires. Shaded fuel breaks are also placed to
enhance suppression capabilities by creating a zone from where suppression forces
can safely fight a fire (Figure 8).

Figure 8: Shaded Fuel Break at Ridgeline Along Access Road, Placer County. In the event of a fire
starting down slope suppression forces would stage along the road to fight the fire. The
understory clearing is intended to cause a crown fire to drop to the ground.
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Habitat Patches
Large-scale treatments in woodland and shrub habitats are commonly applied to reduce
the severity of a fire and especially to minimize the likelihood of a crown fire (Finney
2001). From a conservation perspective, these treatments are the most difficult since
habitat value may be related to the density of vegetation, diversity of structure, presence
of dead trees and presence of woody debris on the forest floor. The main goal of
treating habitat patches is to reduce the vertical and horizontal continuity of fuel (Figure
9).

Figure 9: Large-Scale Fuel Treatment in Chaparral, Tahoe-Donner Homeowners
Association. When the "freeway fire" occurred the treatment effectively stopped
the progression of the fire and protected the community. Untreated shrub field is
shown on left. Photograph courtesy Lorna Dobrovolny, California Department of
Fish and Wildlife (retired).

TREATMENT METHODS
Vegetation type, fuel loads, topography, potential environmental and ecological impacts
and costs all influence the choice of methods used to reduce fuel (Table 3). The Habitat
Plan acknowledges that management of fuel in conservation reserves may be
accomplished by mowing, prescribed burns, grazing, hand treatments and mechanized
treatments (Habitat Plan, Chapter 2 and Condition 10 in Chapter 6).
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Table 3: Fuel Treatment Methods
Treatment
Method
Machine
Mastication

Applicability

Constraints

Costs

Comments

Chaparral, scrub
and shrub fields,
oak woodland

<50 percent slope,
no operations on
wet soils

$1000-$2500/acre
depending on site
conditions

Manual thinning

Oak woodland,
riparian forest

Worker safety

$2500-$5500/acre
depending on site
conditions

Herbicides

Control invasive
plants

<$1000/acre

Prescribed fire

Annual grassland,
oak woodland,
chaparral and
shrub fields

Subject to state
and County
Integrated Pest
Management
regulations as well
as other local
agency ordinances
and policies
Subject to air
quality regulations,
may require
extensive control
measures

Masticated
material is left onsite, depth of
material can affect
herbaceous
species
Material removed
may be chipped in
place or piled and
burned
Avoid aquatic
habitats and water
bodies, potential
public controversy

Targeted grazing
and browsing

Annual grassland,
serpentine
grassland, control
exotic plants

Timing and
intensity of grazing
and browsing must
be planned to
avoid adverse
impacts

May generate
revenues. Use of
goats or sheep
incur costs up to
$550/acre or more
depending on
treatment area
size and
conditions

Varies widely
depending on
slope, location and
fuel types

Already used in
County parks and
other open space
parcels, supported
by CAL FIRE
Vegetation
Management
Program (VMP)
Grazing licenses
already in place for
County parks and
Open Space
Authority
preserves

Mastication involves the use of excavators with grinding heads or dedicated tracked
vehicles with grinding drums. Mastication is an efficient and generally cost-effective way
to reduce fuel in brush and shrub communities. Experienced operators can also conduct
precise thinning in forest and woodland stands. Masticators are generally restricted from
operating on steep slopes or wet soils.
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Figure 10: Accumulation of Masticated Vegetation Subsequent to Treatment. The depth of
masticated material should be limited to prevent impairment of regeneration of herbaceous
species. As indicated in the figure, in shrub types re-sprouting shrubs may re-occupy the site
quickly, requiring follow up treatment.

Manual thinning typically involves crews of several individuals who cut trees and brush
with chainsaws. It is generally done on steeper slopes or in otherwise sensitive areas
where machines cannot operate. Materials generated from hand thinning operations are
either chipped and scattered or piled and burned. Although costs are generally high if
private contractors are used, CAL FIRE convict crews commonly are assigned to fuel
treatments. Civilian Conservation Corps crews historically offered an economically
feasible alternative to private contractors but changes in labor laws have increased their
costs substantially.
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Figure 11: Manual Thinning Operation in Oak Woodland, El Dorado County. Thinning focuses on
the smaller and less vigorous trees and shrubs with a goal of separating crowns but maintaining
crown cover at levels that do not impact habitat values. Note burn pile ash. If a shrub layer is
present, residual patches are maintained outside the understory of the trees. Reducing density
should benefit the growth of the remaining trees.

Prescribed fire can include pile burning in conjunction with manual thinning operations
or broadcast burning. Broadcast burning is an effective way to reduce fuel loads in
several vegetation types and also has advantages for controlling invasive species.
Prescribed fire has other benefits as well including restoration of historic fire cycles,
nutrient cycling, reduction of thatch and stimulation of native species dependent on fire
for regeneration.
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Figure 12: Oak Savanna, Placer County. Prescribed fire can be introduced in areas like this
without fear of causing a crown fire. Note presence of yellow star thistle in foreground. Fire can be
used to help control the spread of invasive plants as well.

Targeted grazing and browsing have application to fuel load reduction, control of
invasive species and reduction of thatch in annual grasslands. In Santa Clara County,
grazing licenses exist in several County parks and Open Space Authority preserves.
Grazing is generally supported and encouraged through County policy. Goats are used
for targeted browsing in shrub communities generally at costs ranging up to several
hundred dollars an acre.
POTENTIAL IMPACTS OF TREATMENTS
The potential impacts of fuel treatments vary with the methods, scale and intensity of
treatment and vegetation type. Masticators, chippers and chainsaws generate noise and
dust during operations that can disturb wildlife and residents in neighboring areas.
Equipment operation can cause soil erosion and soil compaction if projects occur on
steep slopes and/or when soils are wet. Generally, however, soil disturbance and
hydrologic impacts from mechanized treatments are minimal and transient (Stephens et
al. 2012; Busse et al. 2014). Equipment and falling trees can also cause physical
18

damage to residual trees and shrubs and increase their susceptibility to insect and
disease attack. Mastication also creates a bed of shredded plant materials that can
impair regeneration of herbaceous plants and shrubs and contribute to surface fuel
loads (Figure 13). If debris is piled and burned, excessive heat can cause soil
sterilization and water repellency.

Figure 13: Rotating head masticator and residual debris left after mastication of shrub field.

Fuel treatments in chaparral and scrub types are generally done with masticators or
hand thinning followed by piling and burning. Relatively large areas may be entirely
cleared in the creation of fire breaks. In comparing the effects of manual versus
mechanical thinning on chaparral and oak woodland in southern Oregon, Perchemlides
et al. (2008) found that both methods tended to result in increased amounts of exotic
grasses, reductions in native perennial species cover, persistent domination by annual
plants and increased surface fuel. Regeneration of shrubs was sparse; this was
attributed to lack of fire-stimulated germination (their study sites did not include
significant amounts of sprouting shrub species). In another similar study, Sikes and Muir
(2009) found that time since treatment had a stronger effect on post-treatment species
composition than did the type of treatment. Burn piles from hand treatments had higher
proportions of annual and exotic plants than surrounding treated areas.
Stephens et al. (2012) found that mastication and prescribed fire in forest vegetation
types can also result in an increase in exotic species. This is attributed to the creation of
open canopy that encourages recruitment of understory plants, potentially migrating
from nearby sites dominated by exotic species. In some cases, there is a buried seed
bank of exotic species that germinates after the treatment (Figure 14).
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Figure 14: Clearing of scotch broom in this treatment was ineffective in that the buried
seed bank quickly contributed to re-occupation of the site.

Manual removal of trees and shrubs generally has less potential to cause adverse
impacts and for that reason it is prescribed for sensitive areas such as riparian zones
and steep slopes. The primary issue with manual treatments is worker safety.
Properly managed, grazing and targeted browsing poses little threat of creating
environmental impacts. As discussed later in this report, the two principal existing
managers of grassland in the Santa Clara Valley, the County Parks Department and
Open Space Authority implement extensive provisions for controlling grazing impacts on
the properties that they manage.
Pile or "jackpot" burning of debris created by thinning projects creates smoke and if the
burns are too hot can have adverse impacts on soils. In extreme cases, soil sterilization
and hydrophobicity can occur. Studies have shown however, that extreme temperatures
are rarely reached in burn piles and that the heat does not penetrate very deeply into
the soil (Busse et al. 2014). The primary issues with broadcast burning are potential
impacts on air quality and risk of escape.
If potential impacts such as increases in exotic species can be avoided, fuel treatments
have limited potential for adverse environmental impacts if they are properly managed
and done in the right places at the right times (see description of recommended
treatments in a following section). It is assumed that the visibility of the Habitat Agency's
actions and the resources in its care will necessitate extreme caution with any of its fuel
treatment projects.
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EXISTING POLICIES AND REGULATIONS APPLICABLE TO TREATMENTS
State of California
CAL FIRE enforces regulations pertaining to defensible space by inspecting properties
upon request from local jurisdictions. It also enforces the Forest Practice Act in
situations where commercial timber harvesting occurs. In some cases, Timber Harvest
Plans have been required for vegetation management projects that are primarily
intended to reduce fuel loads. CAL FIRE has historically administered two grant
programs that provide funding for fuel treatments on private and public land: the
California Forest Improvement Program and the Vegetation Management Program
(VMP). It conducts environmental analysis pursuant to the California Environmental
Quality Act on the projects it funds. As a general rule, if projects meet certain specified
criteria (Snyder 2007) Categorical Exemptions are granted for these projects. VMP has
been used fairly extensively in the Santa Clara Valley.
In the past couple of years a new grant program has been available for both fuel
treatments and planning projects to coordinate hazard reduction. Fees levied on
properties within the State Responsibility Area (SRA) provide funding for this program.
In Santa Clara County, SRA funding is being used to prepare a Community Wildfire
Protection Plan.
CAL FIRE provides technical advice and oversight on fuel treatments conducted under
its grant programs or otherwise within its purview. It has no regulatory authority other
that conveyed by defensible space and Forest Practice Act regulations.
The "Strategic Fire Plan" for the Santa Clara Unit was revised and updated in 2014
(CAL FIRE 2014). It addresses fire management and preparedness as well as
vegetation management for a large geographical area that includes Santa Clara County.
Plan priorities include:
"...working with local landowners and governmental agencies for implementation of fire
management plan objectives. The Santa Clara Unit will continue to support the
Community Wildfire Protection Plans (CWPPs) that are enacted within the Unit and
assist with grant funding for Community Wildfire Protection projects. A continuance of
the Vegetation Management Program (VMP) is a priority for healthy fuels management."
(Strategic Fire Plan, p. 6)
The plan states that the Vegetation Management Program will shift its emphasis to
smaller projects close to developed areas and alternatives to fire such as mechanical
fuel treatment (CAL FIRE 2014). Some further detail on methods or specific locations
for fuel reduction projects is provided in the description of pre-fire management tactics
by Battalion areas (Santa Clara County includes Battalions One, Two, Three, Seven
and Nine). For example, it suggests providing assistance to ranchers in fuel modification
projects, support for the Santa Clara Community Wildfire Protection Plan, maintenance
21

of existing fuel breaks and support for newly planned fuel breaks (CAL FIRE 2014).
Appendix A of the plan has a list of existing and planned fuel reduction projects.
Santa Clara Valley Habitat Plan
As previously discussed, projects to reduce fuel loads and fire hazard in protected
vegetation communities are not a specifically named covered activity under the Habitat
Plan but there are provisions for fuel treatments in Chapter 2 under some covered
categories. The categories include:
•
•
•

•

Urban development: "vegetation management including fuel reduction..."
Instream projects: "vegetation management for public safety hazards including
fire management...."
County parks outside the reserve system: " restoration, creation, enhancement,
and/or rehabilitation of habitat...includ(ing) prescribed burns, mechanical fuel
removal...and managed grazing"
Open Space Authority parcels outside the reserve system: "wildland and urban
interface fuels management..."

These guidelines may be used for review of those projects.
Within Habitat Agency conservation reserves "conservation strategy implementation
(i.e., activities within the lands managed, enhanced, restored, and monitored to
conserve the natural resources targeted by this Plan)" includes fuel management.
Condition 10, Fuel Buffer addresses defensible space on properties adjacent to
reserves as well as fuel reduction inside reserves:
"In areas within the Reserve System where management of fuel loads is necessary,
the Implementing Entity will trim, mow, conduct prescribed burns, utilize
grazing, or otherwise clear vegetation to minimize fuel loads and fire hazards.
Various land uses are allowable within the fuel management buffer as long as
they reduce fire hazards. Uses such as trails, fire-resistant landscaping, and
livestock grazing are compatible with the fuel buffer. Allowable uses must
comply with the urban-Reserve System interface guidelines described above."
Wildfire is acknowledged in the Habitat Plan as a threat to the sustainability of reserves
(Habitat Plan, Chapter 10). Management plans prepared for acquired conservation
properties will have a section on fire management (Habitat Plan, Chapter 5). This
section should identify "fuel load management methods and criteria for their application"
and "minimum impact suppression techniques". The "fire management
component...must be consistent with achieving the biological objectives of the reserve,
as well as associated regulatory requirements" (Habitat Plan, p. 5-36). If interpreted in
this way, fuel management in conservation reserves would be subject to the Conditions
on Covered Activities (Habitat Plan, Chapter 6). Those conditions generally include
avoidance measuresand may require species surveys in some instances (see
discussion in a following section of these guidelines).
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Local Jurisdictions
The jurisdictions that are covered under the Habitat Plan include Santa Clara County,
the cities of San Jose, Gilroy and Morgan Hill, the Santa Clara Valley Water District and
the Santa Clara Valley Transportation Authority. Of these, the County and cities
exercise authority over land uses in the permit area. If the Habitat Agency engages in
the acquisition of lands within the jurisdiction of these entities it will be subject to their
policies and regulations affecting management to reduce fuel loads and associated fire
hazards. To the extent that the covered jurisdictions acknowledge wildfire hazards in
their policies and regulations they are likely to be supportive of Habitat Agency efforts to
reduce risk.
The General Plans for the cities and County all acknowledge the importance of
protecting sensitive habitats and species. Some identify fire hazard as a risk to human
assets and recommend avoidance of development in hazardous areas and
implementation of defensible space. None of the General Plans have recommendations
for fuel treatments to reduce risk in open space or identify the potential for losses of
ecological resources due to wildfire.
Santa Clara County
The four policy and regulatory instruments that could apply to Habitat Agency fuel
treatments within conservation reserves concern impacts on oak woodlands, tree
removal, weed abatement and pesticide use.
The County Planning Office has prepared a "Guide to Evaluating Oak Woodland
Impacts" to comply with Public Resources Code 21083.4 that requires Counties to
determine through CEQA review whether a project may result in conversion of oak
woodland that will have a significant impact on the environment. The Guide sets forth
procedures for evaluating the impacts of land development proposals in oak woodland.
Requirements include mapping of oak woodland and a tree removal plan prepared by a
certified arborist or other qualified professional. A significant impact requiring mitigation
is defined as a decrease in oak woodland area of one half acre or more. It is assumed
that the one half acre must be contiguous. Mitigation measures may include planting for
up to 50 percent of the mitigation requirements, or dedication of a conservation
easement. The amount of mitigation varies depending on the quality of the habitat. The
option of paying an in lieu fee to an entity for preservation, restoration or creation of oak
woodland is available.
It is unlikely that any Habitat Agency fuel treatment would result in the removal of one
half acre or more of oak woodland. In the event that other activities such as road or trail
construction trigger the impact threshold, the Habitat Agency may be required to
propose suitable mitigation. This would only occur if a discretionary approval from the
County were required for a Habitat Agency project.
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The County regulates the removal of trees in designated areas such as hillsides
pursuant to Division C16 of County Code, Tree Preservation and Removal. Tree
removal associated with a building permit or other discretionary or ministerial action is
exempt from the ordinance as long as the number of trees cut does not exceed the
minimum necessary to carry out the action. Otherwise, applications for tree removal
must show the locations, sizes and species of trees on the subject property. The
minimum size of regulated trees varies by zoning district. An arborist's report is required
if there will be a significant impact to a tree or to an oak woodland. Removed trees must
be replaced in kind at ratios depending on their size. On-site planting of replacement
trees is permitted. The ordinance contains extensive provisions for commercial firewood
harvesting with limitations on harvest (in terms of cords per year) based on parcel size
in the Agricultural Ranchlands Zoning District.
In regard to the applicability of this ordinance to public lands, the removal of any tree 12
inches or more in diameter at breast height or that exceeds 20 feet in height "on any
property owned or leased by the County" is subject to regulation. Exceptions apply to
trees that present a hazard or are deemed irreversibly diseased, dead or dying or if the
trees are "removed or pruned as part of maintenance of County parks..." or "on
properties with a comprehensive vegetation management program approved by the
County".
County Counsel was consulted on the applicability of the tree ordinance to Habitat
Agency fuel treatments:
"If the Habitat Agency acquires land in fee title which is located in an area of the County
covered by the tree ordinance then it will be subject to the County tree ordinance. This
is because Section C16-3 of the County ordinance prohibits the unlawful removal of any
protected tree on any private or public property. Public property includes property
owned or leased by an “other public agency in unincorporated area of Santa Clara
County.” (C16-2.) The Habitat Agency, as a JPA, qualifies as an “other public
agency.” That said, for removal of protected trees, except heritage trees, the trees can
be removed without acquiring a permit if the underlying property has a County-approved
comprehensive vegetative management program. (C16-4(i)). (Elizabeth Pianca, pers.
com.).
The County Park Department's fuel treatments have generally been exempt from the
tree ordinance under specific provisions of the ordinance or in light of a "comprehensive
vegetative management program". These exemptions would continue to apply to parks
enrolled in the reserve system.
The County Department of Agriculture and Environmental Management administers a
Weed Abatement Program that requires private landowners in the unincorporated area
to ensure that vegetation on their properties does not constitute a fire hazard. The
requirements for hazard reduction vary with parcel size. For parcels over five acres,
clearance of combustible vegetation is required within 30 feet of structures and at the
perimeter of the parcel. In addition, internal fuel breaks are required to separate
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remaining vegetation into sections no larger than five acres. The Weed Abatement
Program does not apply to public lands but it would apply to private lands where the
Habitat Agency holds a conservation easement (Moe Kumre, pers. comm.).
The County has a comprehensive "integrated pest control" (IPM) ordinance governing
the use of pesticides (Division B28 of County Code). The ordinance applies to property
owned by the County of Santa Clara, including County parks. Unless the Habitat
Agency acquires property that is jointly owned by the County the IPM ordinance would
not apply to other conservation reserves that it acquires.
The County is in the process of preparing a Community Wildfire Protection Plan
(CWPP) that will address fuel treatments to protect human assets within the WUI (John
Justice, pers. comm.). The project is in its initial phases. There is a potential for
incorporating treatments within conservation reserves into planned community fuel
breaks. The Habitat Agency has joined the CWPP planning effort as an actively
participating partner.
City of San Jose
The City has an ordinance addressing street trees, hedges and shrubs (Municipal Code
Chapter 13.28). In that ordinance, trees are defined as plants exceeding six feet in
height at maturity. Removal of any street tree, including trees overhanging public streets
is regulated. The ordinance does not apply to city parks or city public buildings.
Chapter 13.32, Tree Removal Permits, applies to any private parcel. In cases where a
development permit is involved, the ordinance does not apply and permission for tree
removal is granted with approval of the permit. Three types of trees are defined: dead,
live and unsuitable, or otherwise live of any size. Permits are required for removal of
any tree. In the case of dead trees, this is an administrative action. Unsuitable trees are
defined as ones that are either too close to a building or underground utility line or
deemed to be an unsuitable species e.g., eucalyptus. Upon justification, removal of an
unsuitable tree is an administrative action. Removal of a live tree that is not unsuitable
and larger than 56 inches circumference at two feet above the natural grade requires
submittal of an application and a public hearing. Property owners neighboring the site
where tree removal is proposed may appeal the action. Replacement of removed trees
may be required. The ordinance contains specific reference to the Heritage Tree list
maintained by the city and prohibits actions that adversely affect trees on the list. It also
contains provisions for protection of trees during construction.
Since the Habitat Agency qualifies as a public agency, the City tree ordinance would not
apply to fuel treatments in conservation reserves.
Morgan Hill
Chapter 12.32 of the Morgan Hill Municipal Code requires a "tree removal permit" for
removal of non-indigenous trees with a circumference of 40 inches or larger at breast
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height or indigenous trees 18 inches in circumference or larger. Permits must specify
what trees are proposed for removal and must provide a plan to dispose of the wastes.
Removals must be justified, perhaps by a certified arborist, and tree replacements may
be required. The ordinance does not apply to tree farms or the removal of nonindigenous trees in residential areas. Developments that are otherwise reviewed and
approved are not subject to the ordinance.
The Morgan Hill tree ordinance applies to City and private properties but does not apply
to land owned by other public agencies.
Gilroy
Chapter 26 of the Gilroy Municipal Code titled "trees" imposes restrictions on the
removal of trees deemed significant along public streets. It also requires a master street
tree plan and a master tree list. It does not apply to removal of trees on private parcels.
Summary
Conservation reserves acquired by the Habitat Agency or enrolled in the conservation
reserve system will most likely be located in unincorporated areas. The exception would
be some County parks that are at least partially within city limits e.g., Santa Teresa
County Park. In general, only County regulations on tree removal, weed abatement and
integrated pest management would apply to the reserves. Regulations on tree removal
might be waived, as they are for County parks, if there is an approved vegetation
management program. The weed abatement program could be applied to lands where
the Habitat Agency acquires a conservation easement but the property remains in
private ownership. The Integrated Pest Management ordinance would only apply to
properties owned by the County, such as County parks, or properties jointly owned by
the County and the Habitat Agency.
Policies and Procedures of Partner Agencies
In addition to the cities and the county (including the County Parks Department), the
Santa Clara Valley Transportation Authority and Santa Clara County Water District are
partners in the Habitat Plan. The Santa Clara Valley Open Space Authority, although
not a partner per se, has already enrolled one property in the conservation reserve
system. Consequently, the policies and procedures of these entities in regard to wildfire
management are relevant to these guidelines.
The Transportation Authority owns at least one property located on Coyote Ridge that
may be enrolled in the conservation reserve system. The Open Space Authority
manages that property in conjunction with other properties on the ridge according to its
grazing policies (described below).
The Water District may enroll two properties in the reserve system. One is located on
Coyote Ridge and is part of the West Ridge Grazing Management Unit comprised of
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Open Space Authority, Water District, Transportation Authority and other lands. The
other property is located in the upper Penitencia Creek watershed adjacent to or near
lands managed by The Nature Conservancy, Open Space Authority and County Parks
Department (Joseph D. Grant County Park). There are long-term management plans for
both properties and both emphasize grazing as a management tool (Rankin et al.
2014a; Rankin et al. 2014b).
The plan for the Water District's Coyote Ridge preserve is of particular interest because
of potential habitat the property provides for red-legged frog and California tiger
salamander. It also has over 70 acres of serpentine grassland. Bay checkerspot
butterfly and at least four covered sensitive plants have been observed on the property.
The Coyote Ridge property is part of the 3300-acre area known as the West Ridge
Grazing Area. Grazing prescriptions throughout this area are generally adapted to
protect sensitive plants and wildlife and benefit the development of native grassland
communities. According to the plan for the property, grazing has been successful in
those respects (Rankin et al. 2014a). Both it and the Penitencia Creek property were
acquired as mitigation lands for Water District maintenance and repair activities. The
Penitencia Creek property has had documented occurrences of California tiger
salamander and has potential habitat for red-legged frog. The focus on that property is
protection and enhancement of stream and pond habitats.
The plans for the two properties do not directly address wildfire management. Fuel
reduction is implied however by the emphasis on grazing. Wildfire hazards and fuel
reduction are not addressed for other habitat types such as oak woodland.
It should be noted that the District does extensive fire-break mowing on other properties
it owns throughout the county (Lisa Porcella, pers. comm.).
Santa Clara County Parks Department
The County Parks Department will eventually enroll nearly 18,000 acres in the
conservation reserve system some of which provide habitat for species covered by the
Habitat Plan. It has over 20 years of experience managing natural resources in several
relatively undeveloped parks and is responsible for the management of over 50,000
acres of regional parklands.
During the preparation of these guidelines natural resource management plans for three
parks and several adopted and draft policies for resource management, wildfire
management and grazing were reviewed. The results of that review are presented in
Appendix A. Generally, these plans and policies are compatible with the requirements
of the Habitat Plan and provide useful information for planning fuel treatments,
particularly in regard to grazing.
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Santa Clara Valley Open Space Authority
The Open Space Authority (OSA) is responsible for the management of over 17,000
acres of fee simple ownership and conservation easements. The mission statement of
the OSA explicitly refers to the important role of working agricultural landscapes in
preserving the quality of life in the Santa Clara Valley. It has enrolled 1800 acres of
primarily serpentine grassland in the reserve system.
The principal management practice used by the Authority is grazing. The Authority
adopted a grazing management policy in 2013 that cites the benefits of grazing and
serves as a foundation for development of site-specific grazing management plans. The
policy states that: "The primary goal of grazing management on OSA lands is to use
livestock grazing as a management tool to conserve biodiversity, while protecting
watersheds and water quality, cultural resources, scenic and aesthetic values, and
recreational opportunities. Secondary goals of grazing management are to reduce the
threat of wildfire, and promote agricultural viability in the region." Specific guidelines
include:
•
•
•
•
•
•
•

Evaluate grazing management and alternatives for each preserve
Prescribe management based on site conditions, goals and objectives
Implement management with operators to promote long-term success and
agricultural viability
Monitor grazing effects and effectiveness
Adapt management to enhance effectiveness over time
Coordinate management to promote goals for the preserve and the region
Interpret grazing management to enhance public understanding of its role in
preserve management

The OSA grazing policy advocates grazing as a tool for maintaining grassland habitat,
reducing competition from exotic plants, maintaining ponds and adjacent upland habitat
and reducing fuel. Protection of sensitive areas and species is considered to be a
challenge.
Management plans for the Authority's properties located on Coyote Ridge and in Coyote
Valley present detailed guidelines on grazing management that exemplify the approach
taken on all of its preserves (McGraw 2012; 2015).
The plan for Coyote Ridge notes that there have been several wildfires there, the most
recent and largest being in 1999 (1029 acres). Grazing on both the Coyote Ridge and
Coyote Valley properties is acknowledged as an important tool for reducing fire risk. To
reduce fuel, promote native plants, reduce exotic plant incursions and protect sensitive
resources grazing during November to March is recommended. Grazing during that
period avoids the flowering periods of most of the sensitive plants located in the
serpentine grassland of Coyote Ridge. The time period is also outside the nesting cycle
of ground-nesting grassland birds. Several other reasons for grazing during that time
frame are presented in the plans. Cow-calf or yearling cattle stocking rates are based
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on prescribed "residual dry matter" (RDM) targets for all vegetation types.1 These RDM
targets and procedures for monitoring are applied throughout the West Ridge Grazing
Area.
The Open Space Authority has no specific guidelines for management in oak
woodlands and other sensitive habitat types (Galli Basson, pers. comm.). It has not
implemented fuel treatments in these habitats.
Summary
There is substantial evidence that the entities using grazing as a management tool
(County Parks Department, Open Space Authority, Valley Transportation Authority and
Water District) are following grazing prescriptions that do not adversely affect covered
vegetation types or species and that are intended to benefit them. Grazing practices are
coordinated across County parks and in the Coyote Ridge area.
With the exception of the County Parks Department, none of the partner agencies have
specific guidelines for fuel treatments. The County Parks Department has extensive
policy direction on grazing, fuel reduction, minimizing suppression impacts, prescribed
fire and other relevant topics. Existing County Parks Department policies and
procedures provide limited guidance on fuel treatments in woodland, forest and scrub or
shrub vegetation types.

1

Residual dry matter is defined as the amount of biomass remaining after grazing at the
end of the season (October).
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APPROPRIATE TREATMENTS FOR SENSITIVE HABITATS
Treatment objectives for the habitats covered by the Habitat Plan are presented in
Table 4, along with recommended methods and timing. With the exception of
recommendations for minimizing the effects of fire suppression, no treatments are
proposed for wetlands or ponds. Treatments will be planned to implement multiple
objectives as required to reduce invasive species, encourage habitat enhancement or
modify environmental conditions.
It is anticipated that the majority of fuel treatments will be strategically located to prevent
fire from spreading between vegetation types and endangering human assets. In some
cases, treatments will be implemented to prevent undesirable vegetation changes such
as dominance by invasive species or conversion of grassland to brush fields.
Table 4: Recommendations for Fuel Treatments
Habitat Type
Annual Grassland

Treatment
Objective(s)
Reduce fine
fuels

Serpentine Grassland Reduce fine
fuels as
required
Oak Woodland
Reduce ladder
fuels, reduce
crown
connectivity
Chaparral,
Reduce
Serpentine
horizontal fuel
Chaparral, Northern
connectivity,
Coastal Scrub,
encourage
Diablan Sage Scrub
regeneration
of senescent
stands
Riverine and Riparian Reduce ladder
Forest
fuels, reduce
connectivity
between
grassland and
riparian
woodland

Treatment
Method(s)
Grazing, mowing,
prescribed fire,
herbicides
Grazing,
prescribed fire,
herbicides
Mastication,
prescribed fire,
manual thinning,
grazing
Mastication,
manual thinning,
prescribed fire

Timing and
Frequencies
Yearly, prior to annual
grasses' seed release

Manual thinning,
grazing or mowing
at interface
between
grassland and
riparian woodland

Implement in late fall
or winter in
woodlands, at five
year intervals or as
needed; treat
grassland as
described above
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As required for
multiple resource
objectives
Implement in late fall
or winter, at five year
intervals or as needed
Implement in late fall
or winter, at five year
intervals or as needed

Desired Future Conditions In Vegetation Types
Annual Grassland and Serpentine Grassland
Treatments in grassland will commonly have multiple objectives including reducing fuel
loads, enhancing composition by encouraging perennial grasses, native wildflowers and
butterfly host plants, increasing habitat for wildlife in general, reducing cover of invasive
species and maintaining forage production for livestock. Grazing will be the primary
method used to achieve these objectives. The grazing practices required by the County
Parks Department and Open Space Authority, embodied in their policies and
management plans, have potential for adoption throughout the conservation reserve
system.
A grazing workgroup could be convened to develop grazing guidelines applicable
throughout the conservation reserve system. The members of this workgroup could
include the author of these guidelines, a biologist familiar with the requirements of the
Habitat Plan, Sheila Barry from the University of California Cooperative Extension, and
representatives of the County Parks Department and Open Space Authority. Slight
differences in approach between the County Parks Department and the Open Space
Authority might be reconciled by such a workgroup. All of the components of a
comprehensive grazing program already exist: timing, animal stocking, residual dry
matter targets and monitoring procedures. A good model for these guidelines is the
existing draft range management policy document prepared by the County Parks
Department.
An example of the need for reconciliation is the residual dry matter targets used by the
County Parks Department and the Open Space Authority. The County Parks
Department uses targets contained in the policy established by the Board of
Supervisors in 1992. Those targets are based on topographic slope and protection
against erosion. They vary from 600-1000 pounds/acre, regardless of vegetation type.
The Open Space Authority bases residual dry matter on vegetation type and
productivity. The values range from 700 pounds/acre in serpentine grassland to 1000
pounds/acre in annual grassland and oak savanna. Although these differences would
appear to be minor, explicitly assigning targets to vegetation types is more relevant
when evaluating year to year stocking in light of variability in annual productivity.
Coupling watershed protection goals with stocking constraints determined by vegetation
type productivity would represent a more comprehensive approach. Consideration of
fuel loads could be incorporated into the process of developing grazing guidelines.
Where grassland interfaces with roads, structures and/or agricultural or developed
properties, judicious application of mowing may be the desired treatment. Disking
should be avoided because of potential impacts on burrows used by protected species,
the potential for increases in exotic species and possible impacts on soils. Treatments
at these interfaces serve several purposes. They reduce the chance of ignition, they
may impair the spread of fire from one property to another and they can limit impacts of
suppression if a fire occurs by negating the need to construct fire lines.
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Figure 15: Serpentine Grassland-Annual Grassland Ecotone at Coyote Ridge Open Space
Preserve. This preserve supports the Bay checkerspot butterfly and several covered plant
species. Note difference in productivity and fuel load for the two vegetation types.

Prescribed fire can be used to reduce grassland fuel particularly in situations where
reducing the cover of invasive and pest plants is desired. It has utility for reducing fuel in
oak woodland and brush vegetation types as well. Prescribed fire must be timed and
located to avoid impacts on protected species (see discussion in next section).
Generally, spring burns are conducted to control invasive plants and encourage
propagation of perennial plants. Fall burns are conducted to reduce fuel in brush
vegetation (Don Rocha, pers. comm.). Constraints on use of fire include meeting the
requirements of the Air Quality Management District. The County Parks Department has
experience conducting prescribed fires in collaboration with CAL FIRE and local fire
departments. It has draft guidelines for conducting prescribed fires that may be applied
throughout the conservation reserve system (see Appendix A).
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In summary, recommendations for grasslands include:
•
•

•

•

Convene a workgroup to develop grazing guidelines applicable throughout the
conservation reserve system.
Resolve minor differences in residual dry matter targets, timing, stocking and
monitoring used by County Parks and the Open Space Authority to ensure
consistency in grazing management. Prescriptions should be tailored to specific
site conditions and habitat and species needs. In some cases such as County
parks and Open Space Authority parcels, they must meet other goals as well
such as enhancing recreational user experiences and maintaining the viability of
livestock operations.
Where conservation reserves are adjacent to human assets or potential sources
of ignition, mechanical treatments may be implemented to reduce fuels. Ensure
that these treatments do not adversely affect species or habitats.
Utilize prescribed fire where appropriate as an alternative to grazing and/or
mechanical treatments to reduce grassland fuel loads and achieve other
management objectives.

Oak Woodland
Oak woodland within the conservation reserve system will vary in composition and
structure. Oak savanna consists of relatively low-density tree cover usually with an
understory of grasses. It is desirable to maintain this structure because it is naturally
resilient to wildfire. Where savanna has been invaded by brush species such as coyote
bush due to curtailment of grazing or past fire suppression, mechanical or hand
treatments may be implemented to regain the desired structure. Once the desired
structure is obtained or where it already exists, prescribed fire and/or grazing may be
employed to maintain fuel loads at desired levels. Emphasis should be on reducing
surface fuel and preventing tree mortality (Stephens et al. 2012).
Where woodlands are dense and composed of mixed oaks, conifers and shrubs, the
risk of severe wildfire is accentuated. Under those conditions, fuel load reduction should
focus on locations where woodland is adjacent to roads and structures or at property
boundaries particularly in favorable topographic locations such as ridge tops. In those
locations, the desired condition is to create a shaded fuel break. Shaded fuel breaks
range in width from 30 feet on either side of a road up to a quarter mile in cases where
fire prone areas are adjacent to neighborhoods. In a shaded fuel break larger trees are
retained and understory ladder fuels are removed. Treatments may be done with
machines or manually. The general prescription is (Harris 2009):
•
•
•

Retain trees larger than 10 inches diameter breast height (DBH).
Prune trees to a height of 8-10 feet above the ground.
Separate residual trees by a distance ranging from 20 feet between trunks or up
to 15 feet between drip lines.
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•

•
•
•

Small dead and down material (5-8 inches in diameter, up to 5 feet long) is
removed or treated in place (chipped or lopped and scattered if mastication is not
done.)
Trees with obvious wildlife use and snags greater than 18 inches DBH that are
not adjacent to a road or structure should be retained.
Some shrub cover should be retained, particularly species that provide wildlife
food or cover.
Shrub cover should be left in patches that are separated from trees (not within
their drip lines). Patches should be less than 5 feet tall and less than five feet
wide in general but larger patches may be retained if they pose no risk (Figure
16).

Figure 16: Comparison between two treatments with mastication. On the left, the treatment
removed all shrub cover, simplifying the community structure and reducing its habitat value.
The treatment on the right retained shrub cover in patches that were separated vertically and
horizontally from the tree overstory.

A successful shaded fuel break will not only reduce fire severity but it will also promote
growth of larger trees by reducing competition on the treated site. Retained shrub cover
can provide habitat for small mammals and birds. Reducing competition and shading
can encourage new shrub growth commensurate with meeting fuel objectives. Reintroduction of fire, browsing or grazing to maintain the open under-story will be an
essential maintenance practice.
There may be instances where a large scale treatment in an oak woodland is intended
to not only reduce fuels but to return a stand to the condition that it was prior to widespread fire suppression. Management prescriptions in those cases should be sitespecific and based on stand inventory data.
In summary, recommendations for oak woodland include:
•

Maintaining the structure of oak savanna while reducing surface fuel loads
through grazing and/or use of prescribed fire. Utilize mechanical or hand
treatments to eliminate undesirable encroachment of shrub species.
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•

•

In relatively dense mixed stands focus on reducing ladder and surface fuels in
the vicinity of roads and other human assets through creation of shaded fuel
breaks. Retain larger trees and structural components such as shrub cover and
snags to maintain habitat quality. Maintain the shaded fuel breaks through
grazing or use of prescribed fire.
In cases where restoration of oak woodlands at larger scales is desired, require
site-specific management prescriptions.

Chaparral and Scrub Vegetation Types
The Habitat Plan proposes the acquisition of 2500 acres of chaparral and scrub
vegetation types. Some of this will be associated with grassland, serpentine grassland
and oak woodland. County parks such as Joseph D. Grant County Park have areas of
chaparral that will be credited to the Habitat Plan. Where dense and over-mature,
chaparral and scrub types can experience very severe impacts from wildfire. These
impacts may include total loss of vegetation cover, exposure of soil to erosion and
creation of hydrophobic soil layers (Figure 17).

Figure 17: Post-Wildfire Conditions, Sand Fire, El Dorado County. The vegetation consisted of
relatively dense, over-mature chaparral with oak and foothill pine over-story. Mortality was
complete. Note exposed soils and post-fire re-sprouting of the shrubs and oaks.
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Aggressive treatments to reduce fuels in chaparral and scrub types have been
undertaken in southern California and southwest Oregon because of the hazards they
pose and experiences like the million acres burned in San Diego County in 2007. It is
unlikely that the Habitat Agency will implement large-scale treatments in these
vegetation types.
Where chaparral and scrub vegetation types interface with human assets or where the
risk of ignition is high e.g., near roads or recreational sites, fuel treatments may be
warranted. Also, where the vegetation is over-mature and there is a desire to
regenerate stands, mechanical or hand treatments may be applied. Prescribed fire may
then be introduced to stimulate regeneration (Don Rocha, pers. comm.). In either event,
thinning and removal of vegetation should be limited to prevent opening the habitat to
invasive plants or undesired type changes.
In summary, recommendations for chaparral and shrub habitats include:
•

•

Focus fuel reduction in areas where chaparral and shrub habitats pose risks to
human assets. The general approach should be to reduce the horizontal
continuity of fuel by creating gaps within extensive areas of shrub cover.
If habitats are over-mature and in need of regeneration, utilize mechanical or
hand treatments to stimulate regeneration of sprouting species. If species require
fire to regenerate from seed, consider use of prescribed fire after application of
thinning treatments (additional recommendations regarding exotic species are
provided in a following section on Best Management Practices).

Riparian Forest
Riparian woodlands consist of linear corridors. Fuel treatments may be required at their
edges where they interface with other vegetation types within conservation reserves.
For larger riparian reserves, they may require treatments in their interior. Riparian areas
rarely support high severity wild fires unless they have been degraded (Beche et al.
2005). For example, in cases where exotic plants have invaded riparian areas and
increased fuel load they may be susceptible to devastating fire effects. Fire risk in
riparian areas can also be increased when de-watered floodplains have been invaded
by upland species that have less resistance to fire (lower fuel moisture) than riparian
species.
In general, fire hazard is greater along intermittent and ephemeral streams than
perennial streams that tend to have more mesic microclimates, higher levels of soil
moisture and higher levels of moisture in plants.
Conditions on covered activities (Chapter 6 of the Habitat Plan) specify buffers along
streams outside the urban service area that are inclusive of the riparian vegetation plus
35 feet whether or not the stream has sufficient flow to support covered species.
"Conservation implementation management" i.e., fuel treatments, is not exempt from
this requirement but general maintenance in riparian areas is permitted. Fuel
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management activities in and near riparian forests may include reducing fine fuels at
grassland-riparian interfaces, removing flammable invasive plants and reducing ladder
fuels through selective thinning. In any of these cases all requirements of Chapter 6
should be met, in addition to best management practices listed in a following section,
but exceptions to strict avoidance of buffers would be necessary.
In summary, recommendations for riparian forest and woodlands include:
•

•
•

Treatments in riparian forest and woodlands should focus on reducing fuel at the
ecotones between relatively fire-prone vegetation types such as grassland and
shrub communities and the riparian community.
In situations where exotic species have invaded riparian areas and increased risk
of wildfire, consider use of mechanical, chemical and manual control measures.
Fuel treatments within prescribed buffer areas along streams should avoid any
equipment operations and the bed and banks of streams (see best management
practices in a following section).
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HABITAT PLAN CONDITIONS ON TREATMENTS
Chapter 6 of the Habitat Plan presents the minimization and avoidance measures that
are required of covered activities. Within conservation reserves, fuel treatments would
be a covered activity as previously discussed. Therefore it is assumed that the
conditions of Chapter 6 would apply. Condition 10 - Fuel Buffer, pertains to fuel
management within conservation reserves and defensible space within reserves and on
adjacent properties:
"In areas within the Reserve System where management of fuel loads is necessary, the
Implementing Entity will trim, mow, conduct prescribed burns, utilize grazing, or
otherwise clear vegetation to minimize fuel loads and fire hazards. Various land uses
are allowable within the fuel management buffer as long as they reduce fire hazards.
Uses such as trails, fire-resistant landscaping, and livestock grazing are compatible with
the fuel buffer. Allowable uses must comply with the urban Reserve System interface
guidelines described above. Creating and maintaining the fuel management buffer
within the Reserve System may have impacts on covered species. For example, plants
such as Santa Clara Valley dudleya and smooth lessingia may occur in grasslands
within fuel buffers. Any impacts on covered plants from fuel buffer management will be
counted by the Implementing Entity as an adverse effect that must be offset by
conservation of covered plants in the Reserve System (see Chapter 5). In some cases,
maintenance of the fuel buffer may improve habitat for covered plants by reducing the
cover of nonnative plants."
In addition to meeting the requirements of Condition 10 and specific conditions
described below, all fuel treatments must meet Condition 3 - Maintain Hydrologic
Conditions and Protect Water Quality. This condition would apply to treatments in the
vicinity of watercourses or equipment operations that may have impacts on soils and
water quality.
Specific conditions applicable to protected habitats are presented below in Table 5. In
addition, for all habitats and treatments other than grazing, the breeding season for
ground nesting and other migratory birds should be avoided pursuant to the Migratory
Bird Treaty Act unless surveys determine that no nesting birds, nests or eggs will be lost
as a result of management.
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Table 5: Potential Avoidance and Minimization Measures Applied to Fuel
Treatments in Protected Habitats
Habitat
Grassland
Serpentine
Grassland

Chaparral
Serpentine
Chaparral

Northern Coastal
Scrub
Oak Woodland

Riparian Forest

Fuels Treatment
Prescribed
Mowing
Targeted
Herbicides
fire
grazing
Surveys may be required for covered species if ponds or
wetlands are present. County IPM ordinance may apply if
herbicides are proposed (County-owned properties).
N/A
N/A
Surveys may
N/A
Surveys may be required for
be required
covered species. County
for covered
IPM ordinance may apply if
species.
herbicides are proposed
(County-owned properties).
Surveys may be required for covered
N/A
species
Surveys may be required for covered
N/A
Surveys
N/A
species.
may be
.
required for
covered
species.
Surveys may be required for covered
N/A
species.
Surveys may be required for covered
N/A
Protect
N/A
species. Conduct pruning during dormant
seedlings.
season. Limit severity of prescribed fire.
Machine
thinning
N/A

Manual
thinning
N/A

N/A

Stream setbacks may apply.
Limit severity of prescribed
fire.

Stream setbacks may
apply.

N/A

The conditions presented in Table 5 do not include measures that must be implemented
to mitigate potential impacts such as soil disturbance. These measures are described in
a subsequent section of these guidelines (Best Management Practices). Also, the
requirements for surveys may not apply in all or even in many cases. That would be
determined in the course of planning specific treatment projects.
Table 6 presents the conditions that would potentially apply to avoid or minimize
impacts on protected wildlife species. Where a species is known to occur, avoidance
measures would be implemented. Otherwise, if suitable habitat exists, surveys may be
required.
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Table 6: Potential Avoidance and Minimization Measures Applied to Fuel
Treatments to Protect Covered Wildlife
Wildlife
Species
Bay
Checkerspot
Butterfly
Tiger
Salamander
Red-legged
Frog
Foothill Yellowlegged Frog

Western Pond
Turtle
Burrowing Owl
Least Bell's
Vireo
Tri-colored
Blackbird
San Joaquin Kit
Fox

Machine
Thinning
N/A

Manual
Thinning
N/A

Prescribed
Targeted
Herbicides
Fire
Grazing
If species is present, prescribed fire and herbicide
use should be avoided in suitable habitat. Targeted
grazing may be applied to achieve habitat
improvements.
May be present in grasslands with ponds and utilize valley oak and blue oak
woodlands. Adults, frog egg masses, tadpoles and metamorphosing individuals are
susceptible to crushing by cattle or machines especially during rain and heavy fog or
when aquatic habitats are drying down. In specific cases, cattle or machines may be
excluded from riparian and/or upland habitats in vicinity of occupied sites.
May be present in streams and associated riparian vegetation. May be adversely
affected in upland refuge sites (within 164 feet from aquatic habitats). Egg masses and
larvae are susceptible to crushing by cattle or machines. In specific cases, cattle or
machines may be excluded from riparian and/or upland habitats in vicinity of occupied
sites.
May be present in ponds and streams in association with valley oak and blue oak
woodlands. Vulnerable to trampling in upland habitat. Cattle may be excluded from
upland habitats in vicinity of occupied sites during breeding season.
N/A
N/A
Avoid nest sites from February 1-August 31. Buffer
of 250 feet around occupied sites.
May be present in riparian woodland and scrub. Cattle may be excluded from aquatic
habitats and/or upland habitats in vicinity of occupied sites during breeding season.
May be present in ponds and perennial wetlands. Monitoring required if an active
colony is present. Avoid grazing during breeding season if active nests are present
N/A
N/A
Implement buffer around any suitable burrows (size
varies). Additional conditions apply if occupied
burrows are present. Not sensitive to controlled
grazing assuming that burrows are protected.

Table 7 presents the conditions that would potentially apply to avoid or minimize
impacts on protected plant species. Where a species is known to occur, avoidance
measures would be implemented. Otherwise, if suitable habitat exists, surveys may be
required. Mowing is unlikely in habitats where any of these species may occur.
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Table 7: Potential Avoidance and Minimization Measures Applied to Fuel
Treatments to Protect Covered Plant Species (if present)
Plant Species
Tiburon Indian
Paintbrush
Coyote
Ceanothus
Mt. Hamilton
Thistle
Santa Clara
Valley Dudleya

Fragrant Fritillary

Loma Prieta
Hoita
Smooth
Lessingia
Metcalf Canyon
Jewelflower

Most Beautiful
Jewelflower

Machine
Thinning
N/A

Manual
Thinning
N/A

Prescribed Fire, Targeted Grazing,
Herbicides
If in serpentine bunchgrass grassland and/or if
serpentine rock outcrops are present buffers
are required around recorded occurrences.
Sensitive to grazing.
If in serpentine bunchgrass grassland, mixed serpentine chaparral, northern coastal
scrub and Diablan sage scrub with serpentine soils buffers are required around
recorded occurrences. Not impacted by grazing.
N/A
N/A
If serpentine seeps are present buffers are
required around recorded occurrences. Very
sensitive to grazing, especially during
flowering period.
N/A
N/A
Surveys may be required if serpentine rock
outcrops are present. Buffers are required
around recorded occurrences. Controlled
grazing is not expected to adversely affect the
species.
N/A
N/A
If in serpentine bunchgrass grassland buffers
are required around recorded occurrences.
Protection from grazing may be required
between February-April.
If in mixed oak and coast live oak woodland and forest with serpentine soils buffers
are required around recorded occurrences. Very sensitive to grazing.
N/A
N/A
If in serpentine bunchgrass grassland and
serpentine outcrops are present buffers are
required around recorded occurrences. Not
sensitive to controlled grazing.
N/A
N/A
If in serpentine bunchgrass grassland and if
serpentine outcrops are present buffers are
required around recorded occurrences. Early
spring controlled grazing reduces likelihood of
impacts.
N/A
N/A
If in serpentine bunchgrass grassland and if
serpentine rock outcrops are present and in
mixed serpentine chaparral buffers are
required around recorded occurrences. Early
spring controlled grazing reduces likelihood of
impacts.

BEST MANAGEMENT PRACTICES
Any discretionary project involving fuel treatments may require environmental clearance
under the California Environmental Quality Act (CEQA). Under Section 15304 of CEQA,
exemptions are granted for minor alterations to land, including fuel treatments that will
not impact threatened or endangered species or result in significant erosion or
sedimentation (Valerie Armento, pers. comm.). CAL FIRE expanded upon those
thresholds to include the requirement that there be no impacts on historical or
archeological resources (Snyder 2007).
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CAL FIRE conducts the required CEQA analysis for fuel treatment projects that it funds.
For projects funded by the Habitat Agency, it would be the designated lead agency. It
has programmatic CEQA clearance for management activities initiated, funded and
conducted by the Habitat Agency within the conservation reserve system. In the case
of the County Parks Department, it would be the lead agency for projects within parks
that are included in the conservation reserve system. The County Parks Department
commonly obtains Categorical Exemptions for vegetation management projects or
refers to the CEQA analysis done for park plans addressing prescribed fire and other
management (Don Rocha, pers. comm.). Properties owned by the Santa Valley
Transportation Authority and Santa Clara Water District included in the reserve system
may be subject to the same requirement. In the absence of a discretionary permit, it is
assumed that CEQA analysis would not be required for projects in areas owned or
otherwise managed by the Open Space Authority.
Best Management Practices (BMPs) for using grazing and prescribed fire to manage
fuels are present in the policies and plans of the County Parks Department and Open
Space Authority and will not be repeated here. There are some minor inconsistencies
between the two entities' approaches that can be easily reconciled. As previously noted,
it is recommended that the two work together to prepare grazing guidelines for the
Habitat Agency. The following BMPs relate to hand and mechanical treatments in
woodland, forest and scrub vegetation types. An excellent source of information on
BMPs in areas of protected habitats and species is Diablo Firesafe Council (2008).
Stream Protection
•
•
•
•
•
•

Equipment operations will be excluded within riparian buffers.
No debris created by fuel treatments will be allowed to enter any ephemeral,
intermittent or perennial channel or water body.
No vegetation removal will generally occur in the immediate vicinity of channels.
Exceptions may be permitted to control exotic vegetation that contributes to high
fuel loads.
Vegetation removal within riparian buffers will be limited to under-story thinning to
reduce ladder fuels or hand treatments to remove exotic plants.
Species and canopy diversity will be maintained to ensure that ecological
functions are protected.
Stream crossings will generally only be permitted at existing locations. Improperly
functioning crossings may be upgraded or re-located during fuel treatments.

Seasonal and Permanent Wetlands
•

•

Disturbance should be avoided in the vicinity of wetlands isolated from streams,
flowing springs and seeps. This will include exclusion of equipment operation
and restrictions on vegetation removal.
Vegetation management in seasonal and permanent wetlands, if any, will
generally be confined to reducing exotic vegetation that may incidentally pose a
fire hazard.
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•
•

No road or trail crossings through seasonal or permanent wetlands are permitted.
No dragging of trees or brush through seasonal or permanent wetlands is
permitted without prior authorization by the Habitat Agency.

Topography, Geology and Soils
•
•
•
•

Generally, no significant soil disturbance, including soil exposure to rainfall or
compaction will occur due to equipment operations or movement of debris.
No equipment operation is permitted on slopes steeper than 50 percent or in
areas of known geologic instability except on existing roads.
To the degree possible, only existing roads and trails will be utilized for access to
fuel treatments.
Erosion control measures, including water bars, silt fence, mulches and revegetation with native species will be applied to any inadvertent action resulting
in disturbed soils posing a risk to water quality.

Cultural Resources
•

•

The Habitat Agency will consult with any potentially affected tribal
representatives and the State Historic Preservation Office on proposed projects.
Surveys by qualified professionals may be required to determine if cultural
resources are present in a proposed treatment area.
As a general policy, any cultural resources found within conservation reserves
will be preserved. If cultural resources could be adversely affected by a fuel
treatment, the proposed management action will be modified to avoid impacts
entirely, or minimize impacts through use of hand treatments (as opposed to
mechanical treatments).

Wildlife (General)
•

•
•

Fuel treatment operations will be limited during the bird nesting season of March
1-August 31 (best to operate in fall and winter). Wildlife travel corridors will be
maintained by selective retention of under-story shrub and tree patches.
Potentially sensitive habitats such as rock outcrops and wetlands will be flagged
or fenced prior to treatment implementation.
Habitat components such as snags and large woody debris will be retained to the
degree possible consistent with hazard and risk assessment.
In cases where potentially sensitive or special status species not covered by the
Habitat Plan may be associated with habitats proposed for treatment, field
surveys may be conducted to determine their presence or absence and
appropriate mitigation measures may be required.

Covered Plants and Wildlife
Conditions on covered activities summarized in Tables 5-7 of these guidelines and
presented in Chapter 6 of the Habitat Plan will be implemented for all fuel treatments.
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Exotic Species
•

•

•

In areas where exotic species exist or are likely to invade sites after treatment,
control measures will be implemented. These may include use of targeted
grazing or browsing, mechanical or hand removal or use of chemicals.
Any equipment used for fuel treatments will be quarantined prior to entering
treatment sites and cleaned or otherwise treated to remove potential propagules
of exotic species or disease organisms.
Policies and procedures used by the County Parks Department for prevention of
exotic species introduction will be implemented.

Wildfire Suppression
•

•

•
•
•
•
•

•
•
•

The Habitat Agency should provide mapped information to CAL FIRE and local
fire fighting organizations for each conservation reserve that displays, at the
minimum: 1) predetermined fire lines; 2) fuel treatments; 3) potential staging
areas, helispots and camps; and 4) key resources e.g., wetlands, habitats for
covered species, known areas of instability, cultural sites, etc. The incident
commander can use this information to direct suppression actions. Annual
meetings should be held to update CAL FIRE and local fire departments on new
acquisitions, the status of reserve management and changes in management
due to monitoring and adaptive management. Operational meetings should be
held annually to inform new personnel about the reserves and appropriate
suppression tactics.
Use Minimum Impact Suppression Tactics (MIST) to the extent feasible without
compromising firefighter or public safety. A key source of information on MIST is
www.wilderness.net in “Toolboxes” under “Fire Management” (Arthur Carhart
National Wilderness Training Center 2008).
Include a Habitat Agency advisor and/or agency representative during
suppression planning and strategy sessions.
Discuss MIST during briefings and ensure MIST implementation.
No motor vehicles driven off paved or dirt roads in meadows and riparian areas.
No bulldozers in sensitive resource areas without consent of conservation
management personnel.
No fire retardant drops in the vicinity of lakes, meadows, and riparian corridors. A
buffer of at least 300 feet from surface waters for aerial applications and 100 feet
for ground applications is recommended (CAL FIRE 2007).
Consider use of natural barriers and cold-trailing.
Minimize cutting of trees, burned trees, and snags.
It is advisable to compartmentalize reserves into logical units bounded by roads,
trails, ridges, watercourses, barren areas, fuel treatments or other non-sensitive
areas where fire line construction is acceptable. Under favorable weather
conditions, a fire can then be allowed to burn to those boundaries and avoid
bulldozing through a sensitive area. Compartments immediately adjacent to
developed areas will require aggressive direct fire attack. Protection of life and
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•
•
•
•
•

property always takes priority over protection of resources.
Outline and map emergency access routes.
Minimize use of heavy equipment for fire line construction e.g., utilize “wet fire
lines” and hand-built lines where practicable.
Avoid back firing through sensitive habitats.
Require post-fire rehabilitation to mitigate potential impacts of suppression
actions.
Ensure that post-fire rehabilitation efforts do not adversely impact ecological
conditions e.g., through introduction of exotic plants.

45

BMP IMPLEMENTATION
A California Registered Professional Forester (RPF) or Certified Range Manager (CRM)
should be retained to develop fire management prescriptions for conservation reserves.
An RPF or CRM should also supervise the work. To ensure that BMPs are properly
understood and implemented, contractors or others engaged to do the work will be
briefed on environmental conditions and required operational constraints prior to
beginning the work. Contracts will include stipulations for BMP implementation and
monitoring will be conducted by the RPF or CRM to assess compliance. Penalties may
be assessed if contract requirements are violated.
FUEL TREATMENT PLANNING PROCESS
Overview
The Habitat Plan requires that every conservation reserve have a management plan.
One component of that plan will address wildfire risk and methods to reduce risk both
within the reserve and on neighboring properties. The plan should describe methods to
reduce risk within the context of overall management objectives regarding maintenance
and enhancement of biological diversity and habitat for covered species. The plan
should also provide guidelines for avoiding impacts of fire suppression on sensitive
habitats and post-fire restoration. The existing plans for properties that will be enrolled
by the County Parks Department, Open Space Authority and Water District will be of
exceptional value as models for other properties. A suggested outline for the wildfire
management component is presented below followed by comments on wildfire risk
assessment and prioritizing treatments.
Part I: Reducing Wildfire Risk
• Goals and Objectives
• Wildfire Risk Assessment
• Prioritized Treatments
• Costs and Funding
• Schedule for Implementation
• Maintenance
• Monitoring and Adaptive Management
Part II: Response to Wildfire
• Coordination with Suppression Forces
• Minimum Impact Suppression Tactics
• Post-Wildfire Restoration
• Monitoring and Adaptive Management
Wildfire Risk Assessment
Goals and objectives frame the desired outcomes of management but the wildfire risk
assessment is the key step towards implementing those outcomes. Wildfire risk
assessment can potentially be a highly technical process. The wildfire hazard potential
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map previously presented (Figure 2) provides a useful snapshot of risk at the landscape
scale. It does not suffice, however for risk assessment at the parcel scale.
The County Parks Department is in the process of adopting a number of policy
directives on wildfire, some of which should be considered for implementation
throughout the conservation reserve system (see Appendix A). In planning prescribed
fires and other fuel reduction projects the Department refers to fire behavior models
such as BehavePlus (Andrews 2013) to define desired fuel loads for vegetation types.
The model that is currently favored by many land managers for risk assessment is
FlamMap (David Sapsis, pers. comm.; www.fire.org/tools). FlamMap utilizes data on
fuels, weather and topography to provide spatially explicit fire hazard maps. In one
study involving the author of these guidelines FlamMap was used to simulate future
wildfire behavior for an area where fuel treatment is planned along Highway 50 in El
Dorado County. The simulation was done with and without the proposed treatment. The
results indicated that the treatment would produce a 10-29 percent reduction in the size
of a wildfire should one occur.
Modeling with FlamMap is generally done at relatively large spatial scales. For example,
it is currently being used for a risk assessment of western El Dorado County as part of a
community wildfire protection plan project. Although modeling at the landscape scale is
extremely useful, the Habitat Agency will acquire conservation reserves over time and it
is not known what the future pattern of reserves will be. Consequently, it is likely that fire
risk assessment will be done at the parcel scale in conjunction with management
planning. In those instances, sophisticated modeling approaches may neither be
warranted or cost effective. There may be an opportunity for the Habitat Agency to
coordinate with landscape-scale fire risk modeling that is being conducted as part of the
CWPP planning process. Integrating conservation areas into the overall plan for
community wildfire defense could be very beneficial.
For the County parks that will be included in the reserve system, some hazard
assessment maps have already been prepared. The map for Santa Teresa County Park
is shown in Figure 17, below.

47

LM

N
VIS

TA

RE
SA

LS

oo

FR
E

p

BE

W
RA

TUR
NER

Trail
H

i ll L

sT

Tr a il

in g
Sp r

Tr
ail

M in e

rail

Leased
from IBM

b

o

6

l
Ri dge Tr a i

l

Pue

5

ail

id
H

n Spr ing s T r ail

yo
Co t e P e a k

Tr

ail

Min e

Tr

de

Tr

ai l

IBM Lands

ER
EL

Lin

e

ra

il

ry
da
un
Bo

ti
Fo r

ni

T

3a

4

3

OE
W

SAN VICENTE

HL

ra
e Pe ak T
Coy ot

il

SA

Leased Lands

Brush

Unpaved Trail

Dormant Brush

Unpaved Road

Medium Slash

V
DA

IS

0

0.125 0.25

0.5

I EW

GAN
CI

2,250
Feet

Operated by SCCPRD

Tall Grass

Hardwood Litter

FOR
T

INI

TE
EN
VIC

1,500

Natural Resource Mgmt. Zones

Tree/Grass

Closed Timber

N

0 375 750

Grass

Miles
COU

V
RY
NT

Service Road
Volunteer Trail
Park Road
Public Road

Urban

Paved Trail

Water

Paved Parking Lot

Barren/Rock/Other

SCVWD Creeks

Santa Teresa County Park - Fuel Potential

en
dd

KE

254.33 ac.
Zone 1 - Bernal Hill
210.76 ac. Zone 4 - Rocky Ridge
169.75 ac.
Zone 2 - Bernal Hill/Vista Loop 158.94 ac. Zone 5 - Pueblo
Zone 3 - Stiles/Fortini
305.38 ac. Zone 6 - Hidden Springs/Ohlone 301.32 ac.
Zone 3a - IBM/Stiles
22.40 ac.

Hi

Be
rn

al

2

HO
UL
TO

VIA
TE

RN
AL

NT
A

Map 6

AD

NC
H

e

1

Vi sta L oop

NATURAL RESOURCE PROGRAM

NT

M

RE
A

LE
VA

SA

M
AR
TIN

J oi c
ENDMOOR

A

KE

AR
D
EY
VIN

PIN

MANILA

R

A

JAI

SAMAR

CURIE

VI
A
OT

MAYO

JAGGERS

FELDER

Figure 17: Fuel Potential, Santa Teresa County Park

Fuel potential is inferred from the vegetation type. Grasslands have the lowest fuel
loads but highest risk of ignition. Brush and timber have higher fuel loads and greater
potential for high severity fire. In the case of Santa Teresa and other County parks, the
interface with human assets is of utmost concern. Historically, Santa Teresa has
experienced wildfires virtually every year but suppression forces have quickly
extinguished all of them.
The approach taken by the County Parks Department, inferring fire hazard from the
vegetation type, will suffice in part for other conservation reserves. Other considerations
will however, have a bearing on a comprehensive risk assessment. Human assets on
the reserve, including infrastructure and buildings should be mapped along with the
boundaries of required defensible space treatments. Property boundaries adjoining
other human assets should also be highlighted. Accessibility to suppression forces and
evacuation routes should be identified. Finally, critical environmental and ecological
resource areas should be mapped to inform suppression forces in the event of a fire.
Prioritizing Treatments
The prioritization of treatments may be based on professional judgment and evaluations
of cost effectiveness. As a rule, protection of human assets either on or off a reserve will
have the highest priority. In many cases treatment will just entail implementation of
defensible space. Pending County Parks Department policies on structure protection
provide adequate direction for implementing defensible space regulations (Appendix A).
Other priority treatment areas may include boundaries between reserves and
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neighboring properties, interfaces between vegetation types and locations where
ignitions are likely (trails, roads, recreation areas).
Costs and funding sources will constrain implementation of treatments regardless of
their priority. In the past the County Parks Department has worked with CAL FIRE
through the Vegetation Management Program to conduct prescribed fires. The County
Parks Department has also collaborated with CAL FIRE and local fire departments on
training burns that effect fuels reduction. In the future, the Habitat Agency should seek
to expand the scope of this collaboration to the entire conservation reserve system.
Fortunately, over 17,000 acres of the future conservation reserve system will be
grassland vegetation types that can be cost-effectively managed with grazing.
Treatments in oak woodland and scrub communities will be expensive, particularly if
hand treatments are required. To offset these costs, the Habitat Agency should
aggressively pursue grant and cost-share funding in collaboration with the County
Firesafe Council and its partners.
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APPENDIX A
SANTA CLARA COUNTY PARKS DEPARTMENT POLICIES AND PROCEDURES
FOR PROTECTING SENSITIVE HABITATS AND SPECIES
INTRODUCTION
The Habitat Plan proposes the permanent protection of nearly 47,000 acres of diverse
habitats. The County Parks Department will enroll over 12,000 acres of existing
parklands and 5900 acres of parklands to be acquired in the program. The parks that
will be included initially include:
•
•
•
•
•
•

Coyote Lake-Harvey Bear Ranch*
Santa Teresa*
Joseph D. Grant County Park*
Calero*
Anderson Lake
Almaden Quicksilver*

*Parks with sensitive species and/or habitats
Since these lands will remain in the ownership and management of the Parks
Department, the policies and procedures of the Department relative to protection of
species and habitats covered by the Habitat Plan were reviewed to determine their
consistency with the its requirements. The specific focus of the review was on fire
hazard reduction and wildfire suppression. The following documents were included in
the review:
Natural Resource Management and/or Grazing Plans:
•
•
•

Coyote Lake-Harvey Bear Ranch (2004)
Santa Teresa (2011)
Joseph D. Grant County Park (1996)

Policies:
•
•
•
•
•
•

Board of Supervisors adopted 1992 Park Rangeland Management Policy
Natural Resource Management Guidelines
BMP Fire-1: Best Management Practices for Vegetative Fuels on County Parks
Lands-Draft 04/27/15
BMP Fire 2: Best Management Practices for Structure Protection from Wildland
Fire-Draft 04/28/15
Best Management Practices for Prescribed Fire on Park Lands-Draft 07/08/15
Best Management Practices for Livestock Grazing on Parks Lands-Draft
03/04/15
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•
•
•

BMP Fire 3: Best Management Practices for Wildland Fire Suppression on Park
Lands-Draft 07/02/15
Best Management Practices for Wildland Fire Suppression Repair and Post-fire
Restoration on Park Lands-Draft 07/06/15
Best Management Practices for Prevention of Plant Pathogen Introductions on
County Parks Lands-Draft 05/05/15

In addition to the review of documents, Don Rocha of the Parks Department was
consulted on points of clarification or to provide further details.
It should be noted that the Parks Department is exempt from the County Tree
Ordinance under provisions permitting the removal or pruning of trees as part of
maintenance of County parks or if properties have an approved vegetation management
program. It is also exempt from the County Weed Abatement Program.
MANAGEMENT PLANS
The Natural Resource Management Guidelines provide overarching principles that
direct the preparation of management plans for the parks and inform day-to-day
decisions. In addition to presenting administrative guidance, this document contains
policies on management of biological resources, exotic species, threatened or
endangered species, fire management and prescribed fire, among other topics. Natural
resource planning is briefly discussed.
The Coyote Creek-Harvey Bear Ranch contains potential habitat for Bay checkerspot
butterfly. Western pond turtle occurs on the site and suitable habitat exists for California
tiger salamander and California red-legged frog. Burrowing owl and tri-colored blackbird
are likely to be present. No listed plants are present. Habitat types include annual
grassland/chaparral, blue oak woodland, native grassland, mixed oak woodland,
serpentine grassland and freshwater wetland/riparian woodland. There are minor areas
of Diablan sage scrub. The management plan notes that large old and dead trees
provide habitat for numerous bats on the property. The emphasis of the plan is on
grazing. Grazing is designed to protect serpentine grassland, blue oak and valley oak
woodlands. Less than 24 acres of serpentine grassland are included in a grazing field.
Protection measures include fencing around stock ponds to preclude grazing along with
re-vegetation to increase habitat value for birds and amphibians with some limitations to
ensure that increased transpiration does not cause ponds to dry up before completion of
red-legged frog breeding (even though the frog has not been observed at the park). In
cases where areas near aquatic habitats are grazed, a 90-day recovery period between
grazing events is required. The benefits of grazing for butterfly habitat are cited,
including reduction of non-native species, but caution is raised about timing of grazing
to prevent impacts on larvae, eggs and pupae. Moderate summer/early fall grazing is
recommended for butterfly habitat. Rock outcrops that might support Santa Clara Valley
dudleya are excluded from grazing (the species has not been observed at the site).
Provision of basking sites for pond turtles is recommended. The plan proposes that
livestock water be piped away from ponds and riparian areas. It recommends
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restoration of native grassland and provides details on restoration of oak woodlands
utilizing acorns from on-site trees. Detailed standards and reporting requirements are
provided for monitoring grazing to ensure against over-utilization. In regard to the use of
prescribed fire, the plan provides guidelines but stops short of recommending its use.
For other habitat types, the plan recommends retaining dead and down wood in blue
oak woodlands, minimizing clearing of underbrush in oak woodland and riparian areas
and avoiding removal of snags. It recommends minimizing the clearing of chaparral.
These recommendations might conflict with goals of reducing fire hazard in the park.
The Joseph D. Grant County Park has not been thoroughly surveyed for sensitive
species but several have been observed there including California tiger salamander,
burrowing owl, foothill yellow-legged frog, western pond turtle, tri-colored blackbird and
red-legged frog. No serpentine grassland habitat is present. The majority of the Park is
oak woodland (6690 acres) and annual grassland (2469 acres). There are minor areas
of Diablan sage scrub, willow riparian and wet meadow. There are several ponds and
lakes. No listed plant species have been observed on the site. The management plan
acknowledges the historic grazing use and cites the County's Range Management
Policy as a guiding principle. It recommends managing fuel in grasslands and oak
woodlands with grazing and prescribed fire. It contains general guidelines for protection
of habitats and sensitive species but it does not provide the detail contained in the
Coyote Creek-Harvey Bear Ranch plan or in particular, the Santa Teresa Grazing Plan,
described below.
The Santa Teresa Grazing Plan is an extremely detailed analysis and prescription for
managing grazing on a property that has an abundance of natural resource assets. Bay
checkerspot butterfly has recently been observed on the site and individuals have been
observed there in the past. The USFWS has designated Critical Habitat for the butterfly
at the park. Sensitive wildlife potentially present at the park include California tiger
salamander, red-legged and foothill yellow-legged frogs, pond turtle, burrowing owl,
least Bell's vireo and tri-colored blackbird. Protected plants that are present or
potentially present include Mount Hamilton thistle, Santa Clara Valley dudleya, Loma
Prieta hoita, smooth lessingia, most beautiful jewelflower, fragrant fritillary and Metcalf
Canyon jewelflower. Vegetation types include annual grassland, mixed oak woodland,
freshwater marsh and wetlands, chaparral, riparian woodland, serpentine bunchgrass
and mixed serpentine chaparral. The plan presents the objective of enhancing habitat
for Bay checkerspot butterfly primarily through the use of grazing to reduce annual
grasses and encourage the spread of butterfly host plants. Its overriding goals are:
•

•

Maintain rangeland conditions conducive to the long‐term persistence of the
existing and potential sensitive biological resources: special‐status plants and
wildlife, and sensitive natural communities.
Reduce the fire hazards associated with the mass of dry herbaceous vegetation
in the grasslands during the summer and autumn seasons, and associated with
the mass of woody fuels in the scrub, chaparral, and woodland communities.

The plan cites the frequent fires that occur in the park noting that they have been as
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large as 80 acres. It contains a map of hazardous fuel conditions. The plan
recommends grazing between January and May to reduce the mass and height of
annual grasses. Moderate spring grazing is expected to not affect or to actually benefit
most sensitive plants by reducing competition from annual grasses. For plants likely to
be adversely affected by grazing (thistle, hoita and fritillary) it proposes exclusions. The
plan includes detailed tables summarizing the effects of grazing on special status plants,
animals and habitats. The primary impacts to be avoided are trampling and crushing by
livestock. Many of the plan's recommendations for protection of sensitive resources
correspond closely to the conditions on covered activities in the Habitat Plan (Chapter
6).
BEST MANAGEMENT PRACTICES (BMPS)
BMPs for vegetative fuels describe a process for planning prescribed fires by which
desired fuel loads for vegetation types are determined using fire behavior models such
as BehavePlus (Andrews 2013). Desired conditions are then compared to existing fuel
loads to identify locations with priority for treatment to reduce threats to assets. In
regard to other fuel management practices, BMPs contain the recommendation that
treatment prescriptions be prepared by a Registered Professional Forester. Mechanical
treatments are restricted from riparian areas but hand treatments may be permitted
there. Chipped residues may be laid in place to an average depth of two inches and
maximum depth of four inches. Brush piles may be left for wildlife habitat. If piles are
burned, the intensity of the fire should be controlled to prevent damage to soils. Pile
burning is not recommended in riparian areas. Treatments should be timed to avoid bird
nesting seasons and special precautions should be taken to avoid propagation of
pathogens e.g., no transport of contaminated materials to pathogen-free areas,
cleansing of equipment and vehicles before leaving the site, etc.
BMPs for structure protection are based on state and local laws and regulations
requiring defensible space. Vegetation management is intended to protect park
structures from ignition in the absence of suppression forces. The zone of protection
may be 100 feet or more from ignitable buildings and fuel tanks. Compliance of
structures with the Building Code in regard to wildfire risk is assumed. Vegetation
treatments may be done in the vicinity of neighboring private structures. The BMPs
identify three zones of protection: 1) on, under or within two feet of the structure's
foundation or overhang; 2) defensible space two-30 feet from the structure; and 3)
wildland fuel zone 30-130 feet from the structure. Treatments should retain one wildlife
snag/acre and one down wildlife log/acre in the wildland fuel zone. Ladder fuels should
be removed in that zone, focusing on the trees and shrubs exhibiting the poorest vigor.
Exemption from CEQA within 100 feet from structures is cited except in cases where an
endangered, rare or threatened plant or animal species would be taken or where
significant erosion and sedimentation would occur. Disturbance of cultural sites and/or
activities affecting riparian zones may be subject to CEQA and/or regulation.
BMPs for prescribed fire cite the benefits of prescribed fire for controlling invasive
plants, improving habitat and reducing fuel loads. In past applications, prescribed fire
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has primarily been applied to annual grasslands and brush fields. Wetlands, riparian
areas, serpentine grasslands, blue oak woodlands and other sensitive habitats as well
as known locations of listed species and cultural resources should be avoided when
planning command posts, safety zones, helicopter landing sites and fire lines. Use of
fire should be avoided in areas where listed species or sensitive habitats could be
damaged. Natural barriers should be employed as fire breaks instead of constructed fire
lines. If fire lines are used, their width should be minimized consistent with requirements
for containment. Burn severity should be limited in riparian areas.
BMPs for livestock grazing refer to the Parkland Range Management Policy adopted
by the Board of Supervisors in 1992. Grazing is aimed at benefitting park resources,
including habitat improvement, reduced fire risk in annual grasslands and controlling
invasive plants with livestock production as a secondary objective. Annual grazing plans
are required and must be based on inventories of sensitive resources. In line with the
referenced policy, Residual Dry Matter targets are based on slope with post-grazing
stubble heights in the range of four to six inches. Residual Dry Matter targets may be
exceeded in specific instances to control invasive plants or achieve sensitive habitat
objectives e.g., reducing cover of annual grasses to benefit butterfly host plants or
perennial grasses. Although grazing is intended to benefit some species, those that are
susceptible to harm, including ground nesting birds, anadromous fish and trees and
shrubs (e.g., oak regeneration) should be protected. Riparian areas should be excluded
from grazing or managed to minimize impacts. Fences should be "wildlife friendly".
Monitoring of Residual Dry Matter and biodiversity is required, the latter by means of
permanent plots. Annual grazing plans are evaluated based on the results of monitoring
and adapted as necessary in subsequent years. Inspections are required to ensure that
grazing plans are being properly implemented.
BMPs for wildland fire suppression are presented under the assumption that all
wildfires on parks will be suppressed. As a rule, when a wildfire occurs in a park,
Natural Resource Management personnel work closely with Park Ranger staff who
participate as members of the incident team to inform suppression forces about the
locations of sensitive resources and provide advice on locating suppression actions.
During large wildland fires, Natural Resource Management personnel act as Resource
Advisors on the incident team. BMPs address the location of camps, fire lines, etc. to
avoid riparian areas, serpentine grasslands and habitats and known locations of
sensitive species. Annual grasslands and existing disturbed areas are favored.
Additional BMPs apply to water use and drafting from water bodies, protection against
pollution and avoiding the use of retardant near water or sensitive habitats. Equipment
and vehicles should be cleansed to prevent the spread of weeds.
BMPs for post-fire suppression repair and restoration generally relate to avoiding
erosion and sedimentation and ensuring that park facilities are returned to a pre-fire
condition. BMPs for prevention of plant pathogen introductions pertain to controlling
the export of infected materials such as debris from sites with Sudden Oak Death from
treated areas to areas that are free of the pathogens.
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SUMMARY
1. Exemptions from the County Tree Ordinance and Weed Abatement Program for
the Parks Department are advantageous in that fuels treatments are not subject
to those regulatory requirements.
2. The Department's Natural Resource Management Guidelines provide a general
framework for park natural resource planning and preparation of management
plans. Under the Habitat Plan, all properties enrolled in the program will require
management plans.
3. Considered together, existing management plans for three parks provide
sufficient guidance for avoiding adverse impacts of grazing on sensitive habitats
and species. The plans are less instructive on avoiding impacts due to other
types of fuels treatments.
4. BMPs for vegetative fuels treatments are rather general and cannot be used to
develop prescriptions for a specific project. The use of fire behavior models to
evaluate priorities for treatments could be extended to actual modeling of
treatment effectiveness.
5. BMPs for structure protection generally follow state and local regulations. See
http://bofdata.fire.ca.gov/PDF/copyof4291finalguidelines9_29_06.pdf for more
detail.
6. BMPs for prescribed fire focus on avoiding impacts of staging areas and fire lines.
The benefits of fire are cited and considered during the development of specific
prescribed fire plans.
7. BMPs for livestock grazing are incorporated into the natural resource
management and grazing plans for the three parks previously discussed.
Benefits of grazing are discussed in the plans for the three parks.
8. BMPs for fire suppression are an important part of any natural resource
management plan where sensitive resources are present. Most park and open
space managers have guidelines for avoiding suppression impacts but when a
fire occurs, these may be negated by the urgency of the situation.
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