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In troduction
Maintaining a Healthy Place for People, Plants & Wildlife in Contra Costa County

Setting
Contra Costa County provides a unique landscape for people and natural resources.
Over one million people call the 19 incorporated cities or unincorporated communities
within the 802 square mile boundary home. Our communities vary from urban and
suburban to rural settings, many bordering natural areas (Community Wildland
Interface) or surrounded by landscaped vegetation.
The western and northern shore areas of the County are highly industrialized, while
the interior sections contain suburban / residential and commercial areas interspersed
with agricultural and livestock grazing lands along with parklands and undeveloped
areas. In addition to our community resources, the County harbors an abundance of
vegetative, aquatic, biotic, and agricultural resources. There are 13 major watersheds
and sub-watersheds, with over 1300 miles of creeks and drainages. The vegetation
communities of the County include several broadly defined types: native and nonnative forests and woodlands, shrublands, grasslands, riparian forests, and wetlands
(influenced by freshwater and salt water). These vegetation communities provide
habitat for common plants and animals as well as many that are considered to be
rare or sensitive. Federal, state, and local laws overseen and implemented by agency
representatives help to protect and manage these resources in the County, including
several species protected by the federal government under the Endangered Species
Act.

Wildfire Risk
Factors such as topography, climate, and vegetation contribute to the risk of
catastrophic fire in the County. While catastrophic fires occur relatively infrequently,
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fire incidents driven by extreme wind conditions are difficult to extinguish or contain
and can result in damage or loss of life, property, critical infrastructure, and natural
resources. Reduction of fuels, or vegetation that can feed a fire, and protection of
individual homes by implementing fire-safe practices, such as maintaining defensible
space and addressing structural ignitability, are important to reducing these risks and
resulting damage. A Community Wildfire Prevention Plan is being prepared for the
County to prioritize and describe these actions in detail.

Guidebook Goal
The goal of this guidebook is to familiarize land managers, homeowners, and
communities with the hazardous fuel treatment types that are best suited for their
landscapes and provide guidelines for protecting sensitive species and their habitats
during implementation. These guidelines take the form of Best Management Practices
or BMP’s that are designed to help the user prepare and comply with federal natural
resource laws. A federal nexus may not apply to your treatment activities (project),
in which case the BMP’s outlined in this guidebook can be implemented to avoid
impacts. It is recommended that you confirm with the US Fish and Wildlife Service
that you are in compliance with the Endangered Species Act and Migratory Bird
Treaty Act. although if your project has a federal nexus, the agency must make the
determination that your project is in compliance. As discussed further in Chapter
Three, many larger scale or complex projects are not addressed within the scope
of this guidebook and will require additional planning, coordinating, and potentially
permitting with regulatory agencies.
When using this guidebook, it is important to bear in mind that for every situation
encountered, there may be more than one appropriate approach to hazardous fuel
treatment and various management practices that can be employed to protect
sensitive natural resources. Simply changing the timing of a treatment or altering
its intensity may make the difference in protecting a species during a critical part of
its life cycle or within an important natural habitat. Flexibility and understanding are
important, since the intent of any best management practice is to aid in improving
the health of our valuable community and natural resources.

6

Diablo Firesafe Council

M anagin g Fire Risk
Fire Fuel Modification
The effect of fuel modification is to reduce the ignitability, rate of spread, and fire
intensity (or heat output). This results in fewer, smaller, and less damaging fires. Specific
techniques, equipment requirements, advantages, and additional considerations such
as timing, limiting factors, and Best Management Practices (BMPs) are described for
each of the following fuel reduction methods: hand labor, mechanical treatment,
chemical treatment, prescribed burning, and grazing. This section is intended as
an introduction and brief comparison of methods. The following chapter provides
guidance regarding the most appropriate treatment type for your work zone and
habitat type as well as BMPs for federally protected species and their habitats.
Altering or managing fuels (both structural and vegetative) helps to reduce the risk of
fire hazard to our homes, infrastructure, and communities. Fuels modification is aimed
at changing the fuels to calm a fire via altering the volume, size-class distribution,
arrangement, moisture, or chemical content of the fuels on the site. Typically,
vegetative fuel modification is done immediately around structures, by roadways,
and in areas of potential extreme fire behavior. Treatment zones addressed in this
guidebook are defined as follows:
1.
2.
3.
4.
5.

From the Home: 0-30’, 30-100’
Critical Infrastructure: 0-300’
Emergency Access Roads: 0-30’, 30-100’
Community Protection: 100-300’
Community Wildland Interface: within 1.5 mile area around community

In Contra Costa County, most fuel modification is done within 100 feet of structures
and roads. Limited, targeted fuel treatments take place in the Community Wildland
Interface.

Home set in the wildland interface (top),fire fighters
reduce fuel loading with a prescribed burn (bottom)
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Diagram of the treatment zones surrounding a residence
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H azardous Fuel Treatmen ts
Hand Labor
Hand labor treatments involve pruning, cutting or removal of trees, shrubs, and
grasses by hand or using hand-held equipment; other hand labor methods involve
bark pulling, removing dead wood and litter, mulching, and establishing new fireresistant or low-risk plants. Fuel management treatments that use hand labor are
typically used for spot application on small areas or areas with difficult access, where
heavy equipment move-in costs may be high, or areas with sensitive environmental
concerns. Hand labor may be dangerous for workers when use of sharp tools are
required on steep and/or slippery terrain, or where poisonous plants are abundant.
Hand labor is most commonly used by residents to reduce fire hazard on private
lands and by publicly-funded crews (e.g., East Bay Conservation Corps, California
Conservation Corps, California Department of Corrections and Rehabilitation crews).
Hand labor generates debris when pulling, pruning, and cutting vegetation. This
debris is not always removed from the site due to the additional cost of removal
and disposal. When neither hauling nor burning are feasible for debris removal and
the resulting fuel load is acceptable, materials can be re-cut to reduce their size and
scattered or packed in depressions away from tree canopies. Hand tools include
shovels, Pulaski hoes, McLeod fire tools, weed whips (potentially using different
blades according to materials being treated) and “weed wrenches” (tools that pull
both shrub and root system out), chain saws, hand saws, machetes, pruning shears,
and loppers. Chippers are often used in conjunction with hand labor to process cut
materials into mulch for onsite disposal.
The actions, tools, advantages, and additional considerations for the various hand
labor techniques are compared in the following table.

Hand labor treatment
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Technique

Action

Cutting Line,
Creating Fire
Breaks

Create strips of bare soil through cutting
at the soil surface or grubbing out plants

Hoeing and
grubbing out plant
tops

Used to install control lines for prescribed burns
where mechanical equipment cannot be used

Weed
Whipping

Reduce the height of the fuel, without
creating areas of bare soil, as the
vegetation is not completely removed

Hand-held tool
(often gas-powered)
that cuts grass and
very small shrubs
with a plastic line or
cutting blade

Often the only type of “mowing” treatment
possible in steep wooded areas or landscaped
slopes

Chaparral/
Scrub Branch
Removal

Masticate or chop off chaparral branches
and break apart brittle materials that
can act as ladder fuels

Machetes,
chainsaws, and
other instruments

Fallen branches and material cut from chaparral
can be further broken into compact mulch and
distributed across the site or removed for disposal

Hand-Pulling

Weeds pulled three years in a row
will be generally controlled in an area
because of the repeated deletion of
propagules from the site

Pull weeds by hand

Offers the greatest amount of control among
hand labor techniques, but is also very timeintensive

Most weeds pulled can be left onsite as
mulch; however larger weeds, such as
French broom, should be removed. To
limit the spread of seeds, care should
be taken to bag weeds securely if viable
seeds are present

Vista Pruning

Remove under-story shrubs, small trees,
and small lower limbs of trees to a
height of 8-10 feet to create a vertical
separation between surface fuels and
the tree canopy overhead

Pole saws, loppers,
and hand-held
chainsaws

Vista pruning lowers ignitability, decreases
available fuel, decreases the potential for
spotting, and reduces heat output from understory fires, which in turn reduces the potential for
fires to move from the ground to the tree crown

Certified arborist recommended

Mosaic
Thinning
& Drip-line
Thinning

In Mosaic thinning, tree “clumps”
alternately thinned to varying degrees
to create a mosaic of plantings. Drip-line
thinning -remove shrubs and smaller
trees within the drip lines of overhead
trees.

Hand-held chain
saw, pole saw, or
loppers

Because the material removed during these
operations typically consists of smaller trees and
shrubs that result in larger debris sizes, chipping
or offsite hauling is usually required.

For fuel reduction where retained trees
are variably distributed throughout the
treatment area; rather than removing
saplings, shrubs, and grasses evenly
across an area

Black Plastic
Coverage

Plastic fixed to the top and sides of a
cut stump to prevent photosynthesis,
which in turn prevents new sprouts from
forming

Five-milimeter or
thicker plastic ,
rocks, stakes, nails
or stables

As an alternative to herbicide application,
securing black plastic over cut or treated tree
stumps can prevent sprouting

Black plastic can also be placed over
surface areas to prevent germination of
weeds although groundcover growth is
prevented as well

Application of mulch, such as wood
chips from pruning operations

Protective masks
and gloves
should be worn in
distributing wood
chips because
fungus is typically
present

Can slow the growth of grasses, shrubs, and
saplings for up to one full season and acts as an
effective temporary fuel reduction method

In the event of a wildfire mulches burn
slowly and produce low flame lengths but
burn for a long time in any one place.
This condition transfers considerable heat
into the soil and can have longer-term
detrimental effects to the area as a result

Mulch
Application

Tools

Ta b l e 1 . H a n d l a b o r t e c h n i q u e s f o r f u e l r e d u c t i o n a r o u n d t h e h o m e
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Advantages

Additional Considerations

Mechanical
Mechanical treatment involves cutting grasses and removing weeds, shrubs, and trees up
to 24 inches in diameter through the use of a tractor or other machinery, including such
operations as grading, mowing, disking, and crushing.
Heavy machinery is often used where terrain and the presence of numerous trees do not
prohibit travel. Heavy machinery can be used where shrubby vegetation is quite dense.
Generally, using heavy machinery for mechanical treatment is faster than hand labor and
relatively inexpensive. There is, however, limited control over which plants are cut during
mowing, grinding or disking operations; but machines can be guided around isolated
areas of concern. Additionally, collateral impacts to small vegetation can also occur when
machinery operates on top of these plants. Heavy machinery can also create excessive
disturbances to surface soils when the ground is soft, leaving ruts and exposed soil.
This technique can be used almost any time of year when the top soil is dry, but is faster
when done in the summer or fall when brush is brittle and grass has cured. Because
mechanical treatment methods almost always utilize equipment with metal blades,
combustion engines, and corollary fuels, they should be used with special precautions
during high fire danger periods as the machines themselves (and metal blades striking
rocks) can inadvertently start fires. Also, vehicles and equipment undercarriages should
be cleaned prior to removal from the work site to reduce the risk of transferring unwanted
material, disease (such as sudden oak death), or seeds to other areas.
Mechanical treatments need to be selected according to a site’s topography, access,
vegetation type, and potential for negative environmental impacts. This technique requires
supervision and specialized training to ensure the desired results and minimize negative
impacts. Several agencies own specialized equipment and have staff trained in its operation.
Chippers, mowers, brush cutters, grinders, roller-cutters, feller-bunchers, tub grinders,
hauling trucks, and yarders with a grappling hook are all types of equipment that can be
specified for mechanical treatment techniques, as needed.
Specific techniques, which are compared in the table below, can break apart or cut up
vegetation into small pieces, tear up and bury the resulting debris, or remove plants entirely
and pile the debris for burning or removal.

Mechanical treatment: Mowing
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Technique

Action

Tools

Grading

Maintain fire trails through
wildlands, creating a strip of land
absent of fuel

Tractor with an attached blade
can effectively produce a
firebreak 8 to 12 feet wide with
one to two passes of the vehicle

Produces easy access for vehicles

Disturbs water drainage patterns where
the side banks of the graded land
interrupt cross-slope water travel, and
may also accelerate water travel inside
the graded lane. Can result in excellent
establishment sites for weed species.

Mowing

Cut herbaceous and woody
vegetation above the ground,
often along roadways and, using
hand-powered mowers, around
homes

Mowers on wheeled tractors or
other equipment, or straightedged cutter bar mowers, or
flails. Mowers may be walkbehind equipment.

Reduces fuel height which in turn
reduces the flame length and possibly
the rate of spread of a grass fire. Using
a tractor-based mower approximately 5
acres per day can be mowed, depending
on surface topography and slope of
the site. A walk-behind mower can cut
approximately 2 acres per day.

Mowing at the appropriate time
to a height of approximately 4
inches minimizes weed and brush
encroachment and reduces the amount
of manual work needed to maintain the
site

Discing

Plant material is cut and mixed
with surface soil to create a
barrier of discontinuous fuel and
bare earth to stop fire spread

Tractor with disk attachment
area 15 feet wide in a single
pass

Performed annually once grass has cured
so that grass will not grow back that
season. Typically reach 2 acres per day.
Effective barrier to surface fire spread.

It creates an ideal disturbed area with
prime growing conditions for weeds
and distribution of their seeds. Surface
erosion can be significant in areas prone
to this process.

Mechanical
Cutting,
Crushing, or
Removal of
Dead Material
Only

Cut or crush shrubs and trees
into small pieces that are
scattered across the ground to
act as mulch

Tractor with a variety of
attachments or blade.
Masticating equipment installed
on Bobcats, wheeled or crawlertype tractors, excavators, or
other specialized vehicles.

Equipment that carry large loads, can
effectively remove large volumes of
dead material, often with large pieces of
material still intact. Particularly applicable
in areas of dense trees or in burned
areas.

The soil surface is disturbed slightly
where the tractor travels and where
some shrubs are uprooted; however, the
surface is not scraped.

Chipping or
Mulching

Used subsequent to other
removal techniques and reduces
the size of materials by passing
them through a series of highspeed blades

Grinder

Small-sized materials produced may be
removed from the site or redistributed
as mulch. Natural compaction of this
layer presents a fuel structure that is less
likely to ignite.

Mulch layers should be kept to less than
4 inches deep

Ta b l e 2 . M e c h a n i c a l t r e a t m e n t s f o r f u e l r e d u c t i o n

Advantages

Additional Considerations

Chemical Treatment
Using herbicides to control invasive plant species that exacerbate wildfire risk is
an efficient and cost-effective method when used as part of an Integrated Pest
Management (IPM) program and in combination with other treatment measures
(e.g., mowing, burning and hand removal). Based on ongoing tests and studies of
other plant control methods conducted from 2005 through 2008, the Marin Municipal
Water District (MMWD) has determined that none of the other available alternatives
are as effective in killing weeds as chemical treatments.
Chemical treatments, which most often include the use of herbicides to kill plants or
prevent their growth, are typically considered only when in concert with other types
of fuel reduction treatments. Application of herbicides immediately following some
other treatment method whereby plants are cut or broken inhibits the damaged
plants from sprouting again. Herbicides can also be used to kill herbaceous plants in
exposed areas, such as roadside grass and weeds, and are typically applied while the
grasses and weeds are still actively growing. Application following another treatment
method in which plants are trimmed or shortened can increase the effectiveness of
the chemical treatment.
Herbicides do not remove any vegetation from an area’s fuel load. The dead plant
matter continues to exist at the site and could continue to be a fire hazard if not
collected and disposed. Health, safety and environmental concerns have limited the
widespread use of chemicals over the past 20 years, and repeated use of chemicals
is not preferred due to the prevalence of unwanted species building resistance to
herbicides. Foliar treatments are generally not applied within seven days of significant
rain because the herbicide may be washed off before it is effective, and not on windy
days because of concerns for spray drift. Additionally, concerns regarding water
quality and other potential environmental impacts that may occur with prolonged
use of and exposure to herbicides and other chemical applications further limit their
frequent or widespread use as a treatment.
Application of herbicides and other chemicals is typically performed by hand, and can

Mechanical treatment (top) and chemical treatment
(bottom)
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Technique

Action

Tools

Advantages

Additional Considerations

Overstory
Removal

Includes removing trees from
a forest stand to break up the
stand’s overstory and removal
(see the following three yarding
methods)

Tractors, yarders and log
trucks, hand-held chainsaws
or feller-bunchers

Quick treatment for area where fuel
break needs to be established, along
roadside clearance, or where an invasive
or otherwise exotic species is removed to
restore the natural ecosystem

Potential for windthrow or release of
weeds/brush resulting from overstory
removal. Not selective in tree removal and
additional treatment needed to remove
debris

Tractor Based
Yarding

Pull logs off steeper slopes to a
landing area to be reduced to
debris and distributed, or sorted,
stacked, and hauled away as logs
or chips

Tractor with a grappling hook
or chains attached to back of
tractor

Best suited for flatter areas that are less
likely to be impacted by erosion and
sedimentation that can occur from such
practices quick method for large areas. Can
be most inexpensive yarding system.

Can leave significant scars where chains
and logs drag along the ground, or where
tractor turns, increasing the danger of
erosion and requiring additional treatment
to fill ground surfaces and BMPs Skidding
trails must be identified to minimize
damage to ground surfaces.

Cable Yarding

Picks up and suspends parts or
all of logs off steeper slopes to
a landing area to be reduced to
debris and distributed, or sorted,
stacked, and hauled away as logs
or chips

Yarder used should have
drums and an interlock
system, a tower, and should
include a mechanical slack
pulling carriage

Excellent choice for tree removal where
slopes are steep (greater than 35%). By
locating equipment on flat, stable areas
above steep slopes, erosion is limited and
fewer long-term scars are likely to result.

Skidding trails must be identified to
minimize damage to ground surfaces.
There may be spots requiring posttreatment follow-up to fill in cuts and
gouges in the ground surface to prevent
potential erosion.

Helicopter
Yarding

Lift and remove trees from forest
stands, carrying to an open
landing area where logs can be
loaded onto trucks and hauled
offsite

Helicopters with cables

Very high-production system allows for
increased selectivity of targeted materials
as ground-based crews select which trees
are removed. Works well on areas with
significant slopes.

Helicopter yarding requires very large
landing areas and equipment and
personnel costs can be expensive; there is
also resulting noise pollution

Ta b l e 2 C o n t ’ d . : M e c h a n i c a l t r e a t m e n t s f o r f u e l r e d u c t i o n

include sponging, spraying, or dusting chemicals onto unwanted plants. Hand application
provides flexibility in application and is ideally suited for small treatment areas. Roadside
application of herbicides may employ a boom affixed to or towed behind a vehicle. Herbicide
application requires specific storage, training and licensing to ensure proper and safe use,
handling, and storage. Only personnel with the appropriate license are allowed to use
chemicals to treat vegetation. Herbicide application is also only applied per a prescription
prepared by a Pesticide Advisor licensed in that county. Personal protection equipment
is essential to limit personnel exposure to chemicals, and includes long pants and longsleeved shirts, gloves, safety goggles, hard hats, sturdy boots, face masks and, in some
instances, respirators.
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Prescribed Burning
Prescribed burning reintroduces fire into the ecosystem as a more naturally-occurring
treatment and can closely approximate the forces that have shaped the natural
vegetation. Controlled burns reduce the volume of fuel through combustion; fires are
conducted under specific regulations when conditions permit both adequate combustion
and proper control. This technique can be used to burn piles of cut brush (pile burns),
or over a designated prepared area (broadcast burn) and is the only treatment method
that both reduces seeds of non-native weeds and promotes germination of native seeds.
Both broadcast and pile burning are often used in conjunction with hand labor and
mechanical treatment methods as a means of removing excess debris, or in advance of
an herbicide treatment to enhance the effectiveness of the application.
Prescribed burning can be a cost-effective way to quickly reduce the large volume
of woody material that remains after other fuel reduction operations. A broadcast
burn produces more uniform removal and minimizes areas of great burn intensity.
Alternatively, tractors or hand crews can create piles of material on flat or gentlysloping ground that can be burned during very wet conditions, although the volume of
fuel in the piles can produce localized heat which tends to sterilize the ground under
the burned areas. Broadcast burning may occur throughout the year; however, it is
usually conducted during late spring when the ground is still wet or during fall or winter
after plants have completed their yearly growth cycle and their moisture content has
declined. Spring burns are preferred by some fire staff to ensure a greater measure of
public safety; however, there may be impacts to animal and plant reproduction activities.
Fall burns are more closely aligned with the natural fire cycle found in California. Piles
of vegetation may be burned anytime after the vegetation has dried. “Cool” burn
prescriptions, using techniques such as backfiring, chevron burning, and flank firing, as
well as timing the fires during periods of high humidity and high fuel moisture content,
would be expected to result in partial removal of understory or groundcover vegetation.
The existing groundcover vegetation would be partially retained in a mosaic in forest
and shrub communities.
Prescribed burns must be conducted by trained fire protection personnel only. Utilizing
personnel and equipment from neighboring fire districts provides the added benefit
of joint training under controlled rather than emergency conditions. If the landowner

Prescribed burn in a woodland area
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wishes to benefit from cost-sharing aspects of CalFire’s Vegetation Management Program,
CalFire must conduct the prescribed burn. Timing is critical to the use of this treatment
method because of variances in weather conditions as well as wildlife and botanical
considerations. Fuel moisture content must be determined to assess if the targeted area
is safe to burn, and periods of increased wildlife and botanical activity need to be avoided
to limit potential negative impacts to these resources. There are typically more permissive
burn days available in the spring and early summer when there is a greater chance of
atmospheric conditions conducive to smoke dilution and dispersion.
Prescribed burning requires the development and approval of a prescription or burn
plan, which is typically developed by the local fire protection district in consideration of
fuel reduction requirements, local weather conditions, and available resources for fire
management. Some landowners have an active prescribed burning program in which it
conducts burns using its personnel and equipment with support and cooperation from
other fire protection agencies. There are several steps that must be completed prior to
initiating a prescribed burn:
1.

Develop a Burn Plan or Prescriptions

2.

Obtain a Burn Permit from the Bay Area Air Quality Management District

3.

Pre-Burn Site Preparation

4.

Burn Notification

5.

Post Burn Follow-up and Evaluation

Grazing

Prescribed burn near an access road
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This treatment method involves using grazing animals to consume vegetation to reduce
the amount or density of fuels and is most effective in grasslands (cattle or sheep) or
shrublands (goats). Historically, cattle have grazed the East Bay Hills, although goats are
also now often used for fuel management. Goats can be used to create and maintain a
fuelbreak. While sheep and cattle do not effectively create fuelbreaks, they can be used
to maintain these features by shortening grasses and shrubs and removing vegetation
debris, and can be used to do the same to the understory of tree stands. This method
is particularly effective where the plants are palatable to the animals selected. As a fuel
reduction technique, grazing does not need to be conducted each year if the intent is to
control shrubs or maintain understory fuels. If the intent is to reduce grassland fuels in
highly ignitable locations, grazing should be used annually.

Grazing can be a relatively inexpensive treatment method and can even generate revenue
when cattle grazing is contracted for large areas. Goat grazing typically requires a subsidy to
be cost-effective, and sheep grazing is typically a cost-neutral treatment technique for the
lease holder. Control of livestock movements and prevention of the impacts of overgrazing,
including increased erosion from groundcover loss, is critical for successful use of this
treatment method. Using professional herders or portable fences may be an alternative to
fixed fencing where the treatment is ephemeral. Additional controls are also needed for
protection of selected plant materials and riparian zones, and to prevent erosion or other
undesirable environmental impacts.
In addition to the benefits of livestock grazing to reduce small diameter fuels and
discourage invasion of grasslands by coyote brush, livestock grazing has been found to be
beneficial for native grassland and wildflower restoration, weed management, and wildlife
management (including protected species). Livestock exclusion tends to convert grasslands
to a dominance of tall non-native annual grasses such as soft chess, ripgut brome, and
wild oats. Annual ryegrass commonly becomes a problem grass when not grazed, building
up particularly thick thatch layers. This grass is also becoming more abundant in grassland
habitats subject to excessive nitrogen deposition associated with air pollution plumes near
highways and downwind of urban and industrial areas. Grazing or other removal of plant
material reduces the accumulation of dead matter in the dry seasons and increases nutrient
cycling. Opening up the herbaceous canopy increases light penetration and limited disruption
of the soil surface by ungulate hooves allows for improved soil-seed contact which, in turn,
increases seed germination and seedling establishment. It also enhances habitat for wildlife
which prefer short grasses, such as ground squirrels, and provides aestivation burrows for
amphibians such as the California red-legged frog and California tiger salamander, which
are both listed as threatened species. The reduction of thatch may also help movement
of these amphibians from aquatic to upland habitat. Appropriately-timed grazing or other
methods of vegetation removal can also be used to promote increases in native perennial
grass populations and to reduce the proportion of nonnative annual grasses.
Although the concept of grazing is the same regardless of which type of animal is used,
how each animal type conducts its grazing varies significantly. As a result, not all animals
will be ideally suited for grazing treatments in all areas.
Grazing goats
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What You Should Kn ow Abou t
Federal Regulation s
The following pages briefly describe the federal regulations that protect sensitive
biological and cultural resources in our County. This guidebook aims to help users
prepare and comply with these laws when carrying out small scale hazardous
fuel treatments. If you think you may affect a listed species or its habitat,
despite the use of BMPs in this guidebook, you must consult with USFWS
or NMFS (See Chapter 3).

Federal Endangered Species Act
•
•

•
•
•

•

Establishes a broad framework to save species from extinction.
Requires the U.S. Fish and Wildlife Service (USFWS) and the National Marine
Fisheries Service (NMFS) to list species as Threatened or Endangered, and
to designate Critical Habitat and develop Recovery Plans for those listed
species.
Threatened species are those experiencing serious threats that may
eventually lead to extinction, but the situation is not critical yet.
Endangered species are those on the brink of extinction.
Prohibits anyone from “taking” (i.e. harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture or collect) an Endangered animal species. “Harm”
also includes significant habitat modification or degradation which kills or
injures species by significantly impairing essential behavioral patterns like
breeding, feeding or sheltering.
Prohibits removal or damage of Endangered plant species on federal lands
or anywhere else if in knowing violation of state law.

Why Save Endangered Species?
Wildlife and plants “are of esthetic, ecological,
educational, historical, recreational, and
scientific value to the Nation and its people”
(Endangered Species Act).
California has 309 federally listed species.
101 million acres in California are designated
Critical Habitat.
47 species have designated Critical Habitat in
California.
Contra Costa County has 30 federally listed
species and 1 species proposed for listing.
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Migratory Bird Treaty Act
•
•
•
•
•

•

Was enacted to put an end to the commercial trade of birds and
their feathers.
Prohibits killing, possessing, or trading migratory birds.
Applies to whole birds, parts of birds, bird nests and eggs.
Applies to many common bird species and private land.
Does not provide protection of habitat of migratory birds, but does
prohibit the destruction of bird nests in active use without a permit
from USFWS (See Chapter 3).
It is easy to implement measures to avoid active nests and avoid
the need for a permit.

Protection of Birds
More than 800 migratory birds are listed under the Migratory Bird
Treaty Act.
The Eagle Protection Act also protects bald and golden eagles.

T h e S w a i n s o n ’ s h a w k m i g r a t e s f r o m t h e C e n t r a l Va l l e y
to Argentina (top) while the tri-colored blackbird
winters as far away as Baja California
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National Historic Preservation Act
•
•

•

Intended to preserve historic and archaeological sites in the U.S.
Requires the National Park Service to maintain a National Register
of Historic Places that identifies districts, sites, buildings, structures
and objects worthy of preservation.
Properties on the list are not automatically protected from damage
or destruction, but federally-funded (or permitted) projects that
will impact sites listed, or eligible for listing, must complete the
“Section 106 Review Process” to minimize potential harm and
damage to listed properties (See Chapter 3 for a discussion of the
permitting process if you are receiving federal funding or a federal
permit for your project).

Why Care About Cultural Resources?
“Historical and cultural foundations of the Nation should be preserved
as a living part of our community life and development in order to
give a sense of orientation to the American people” (National Historic
Preservation Act).
Different cultural resources:
•
Prehistoric: pre-1770
•
Historic Buildings: Greater than 30 years eligible for evaluation
•
Historic Period/Era: after 1770
John Marsh House in Brentwood: Present day (top),
circa 1860 (bottom)
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Aerial view of Orinda Hills and Lafayette Reservoir: The residential and natural
communities are intertwined
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Who Li ves i n My Backyard?
The diverse habitat types of Contra Costa County support hundreds of species of plants and
animals. Large open spaces provide places for foraging, shelter, breeding, and movement.
Many plant and wildlife species are able to fulfill functions necessary for survival in small
habitat patches dispersed among our communities. Lands at the community wildland
interface are typically inhabited by a diverse assemblage of flora and fauna. Although it
may seem unlikely that there are sensitive species living in the hills or creek behind your
backyard, they may very well be present. The survey efforts of many local biologists for
these species are tracked by California Department of Fish and Game (see Species Map
Atlas in Chapter 4).
Many of the sensitive species in our County have persisted due to their ability to use
habitats that have been altered by humans. Federally protected amphibians, California
tiger salamanders and California red-legged frogs, commonly breed in stock ponds and
troughs created for watering cattle on the grassland covered hills and valleys of the County.
Similarly, the Swainson’s hawk, a federally protected migratory bird, often nests in planted
trees for windbreaks adjacent to houses in agricultural areas. This species winters as far
away as Argentina and nests in our community. Given the extensive mosaic of natural
and residential areas that comprises Contra Costa County, the existence of humans and
nature has become intertwined. In fact, if you look closely, it is likely that you will find birds
singing, foraging, and nesting in your very own backyard.
The following few pages will introduce to you the federally protected species that call Contra
Costa County home. Range maps have been included to show the extent of the County in
which these species have potential to occur by specific habitat type. The definition of each
habitat type is further addressed in Chapter 2. These maps can be used as a guideline to
determine which Best Management Practices (BMPs) are recommended for your hazardous
fuel treatment project.
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Masticophis lateralis euryxanthus

Federally Threatened
Up to 4 feet long • Sooty black or dark
brown back with yellow-orange stripe on
each side • Orange belly • Fast, slendernecked with a broad head
Inhabit rocky areas in chaparral & nearby
grasslands, oak savanna & woodland •
Winter underground • Active from spring
to fall
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Bay Checkerspot Butterfly

Antioch Dunes Evening Primrose

Alameda Whipsnake

Alameda Whipsnake

Antioch Dunes Evening Primrose
Oenothera deltoides ssp. howellii

Bay Checkerspot Butterﬂy
Euphydryas editha bayensis

Federally Endangered
Perennial • Up to 2.5 feet tall • Coarse,
drooping stems • White flowers with
yellow stamens about 1.5 inches wide

Federally Threatened
About 2-inch wingspan • Upper wing
surface with black bands along veins &
bright red, yellow & white spots

Found in sandy bluffs and dunes • Bloom
from March to September • Occur near
the confluence of the Sacramento and
San Joaquin Rivers

Found in native grasslands with
serpentine soils where their host plant,
dwarf plantain, grows • Historically found
in native grasslands throughout the San
Francisco Bay Area

PhotoCr

California Least Tern

California Clapper Rail

California Red-legged Frog

redit: EDA

Federally Protected Species

W

California Clapper Rail

California Least Tern

California Red-legged Frog

Rallus longirostris obsoletus

Sternula antillarum browni

Federally Endangered
Hen-like bird up to 19 inches long • Greybrown upper parts, cinnamon breast &
white tail feathers • Long, orange bill •
Make loud clapping sound

Federally Endangered
Up to 9 inches long • 20-inch wingspan •
Short forked tail, slender wings, large bill
• Black head & mask with white forehead •
High-pitched call

Federally Threatened
Up to 5 inches long • Prominent side folds
on back • Buff to olive-brown backs with
irregular black splotches • Often with red
legs but not reliable for identification

Inhabit tidal salt marshes of San Francisco
Bay with pickleweed, cordgrass &
gumplant • Breed from mid-March to July
• Feed on mussels, clams, worms & fish

Found along the Pacific coast from San
Francisco to Baja California • Nest on
sandy beaches & estuaries near shallow
water • Feed on small fish

Found in ponds, streams & creeks
with vegetation • Also in grasslands &
woodlands within 300 feet of water •
Summer in burrows & moist leaf litter

Rana draytonii
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Suaeda californica

Federally Endangered
Shrub to 2.5 feet tall • Mound-like form •
Green, succulent, lance-shaped leaves
Found along the margins of coastal salt
marshes & swamps • Bloom from late
summer to fall • Potential to occur in
northern & western Contra Costa County
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Callippe Silverspot Butterfly

California Tiger Salamander

California Seablite

California Seablite

California Tiger Salamander

Ambystoma californiense

Federally Threatened
Up to 10 inches long • Stocky-bodied
amphibian with a broad, round snout &
small eyes • Black with yellow or cream
spots
Inhabit rodent burrows in grasslands &
open woodlands • Breed in ponds, creeks
& vernal pools • Feed on earthworms,
snails, insects & fish

Callippe Silverspot Butterﬂy
Speyeria callippe callippe

Federally Endangered
Wingspan up to 2 inches • Mostly orange,
tan & brown upper wing surface • Silvery
scales on lower wing surface
Inhabit grasslands where their host plant,
Johnny-jump-up, grows • Found near San
Bruno mountain & west of 680 in Contra
Costa County

PhotoCr

Contra Costa Goldfields
W

Contra Costa Goldﬁelds
Lasthenia conjugens

Federally Endangered
Annual herb • Up to 1 foot high • Small,
yellow flowers in sunflower family (about
¼ inch wide) • Opposite leaves
Found in vernal pools within open
grassy areas • Bloom from March to June
• Potential to occur throughout Contra
Costa County

Giant Garter Snake

Contra Costa Wallflower

redit: EDA

Federally Protected Species

Contra Costa Wallﬂower

Giant Garter Snake

Federally Endangered
Biennial herb • Up to 2.5 feel tall • Woody
base • Yellow or yellow-orange flowers
up to 1 inch long • Narrow, lance-shaped
leaves

Federally Threatened
Up to 6.5 ft long • Brown or olive above •
Two alternating rows of small dark spots
between stripes on each side

Erysimum capitatum var. gustatum

Found in dunes along the San Joaquin
River east of Antioch • Bloom from March
to July • Potential to occur at Antioch
Dunes National Wildlife Refuge

Thamnophis gigas

Occurs primarily in wetland areas
(sloughs, streams, ditches, etc.)• Uses
rodent burrows for shelter & wintering •
Feeds on fish, tadpoles & frogs • Emerges
from burrows to breed & forage in April
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Longhorn Fairy Shrimp

Large-Flowered Fiddleneck

Lange’s Metalmark Butterfly

Lange’s Metalmark Butterﬂy

Large-Flowered Fiddleneck

Longhorn Fairy Shrimp

Federally Endangered
Small butterfly with a wingspan up to 1.5
inches • Wings are orange at their base,
black to brown toward their tips & covered
with small white spots

Federally Endangered
Annual • Up to 2 feet tall • Red-orange,
tubular flowers (1/2 to 2 inches) in
fiddlehead-shaped display • Green, hairy
leaves & stems

Federally Endangered
About 1 inch long • Delicate, transparent
body • Swim upside-down

Inhabit sandy areas where their host plant,
naked buckwheat, grows • Now found only
in the Antioch Dunes National Wildlife
Refuge

Found in woodlands and grasslands on
north-facing slopes • Blooms from March
to May • Three remaining populations
identified

Apodemia mormo langei
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Amsinckia grandiflora

Branchinecta longiantenna

Inhabit seasonal grassy pools & sandstone
depressions • Hatch, grow & lay eggs after
winter rains • Eggs remain in dried pools
during summer • Found in the eastern
portion of the Central Coast Range • Feed
on algae, bacteria & protozoa

Pallid Manzanita
W

Pallid Manzanita
Arctostaphylos pallida

Federally Threatened
Shrub • Up to 13 feet tall • Rough gray or
reddish bark • Oval to triangular leaves
about 1.5 inches long and 1 inch wide •
Many white, urn-shaped flowers
Found in maritime chaparral habitat
and coastal scrub with other Manzanita
species • Blooms from December to March

San Bruno Elfin Butterfly

Salt-Marsh Harvest Mouse

redit: EDA

Federally Protected Species

Salt-Marsh Harvest Mouse

San Bruno Elﬁn Butterﬂy

Federally Endangered
Small rodent up to 3 inches • Rich brown
to orange-brown with cinnamon to
whitish belly • Long, thick tail

Federally Endangered
Small, brownish butterfly with a 1-inch
wingspan • Males: grayish brown upper
wing surface • Females: light brown to tan
upper wing surface with dark borders

Reithrodontomys raviventris

Inhabit tidal marshes with pickleweed •
Forage in nearby grasslands • Active at
night • Found in and around San Francisco
Bay

Callophrys mossii bayensis

Inhabit rocky outcrops & cliffs in coastal
scrub where their host plant, stonecrop,
grows • Found near San Bruno mountain
and Mount Diablo
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Soft Bird’s-Beak

Santa Cruz Tarplant

San Joaquin Kit Fox

PhotoCr

San Joaquin Kit Fox

Vulpes macrotis mutica
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Santa Cruz Tarplant
Holocarpha macradenia

Federally Endangered
Small (up to 20 inches long), light buff or
gray fox with a white belly • Weigh about 5
pounds • Very large ears

Federally Threatened
Annual herb • Up to 1.5 feet tall • Yellow
flowers in the sunflower family (about
½ inch) • Upper leaves rolled-under and
bristly

Inhabit grasslands • Found in the Central
Valley • Active at night • Use underground
dens • Feed on mice, rabbits & small
mammals

Found along grassy coastal terraces &
valley/foothill grasslands• Bloom in the
summer

Diablo Firesafe Council

Soft Bird’s-Beak
Cordylanthus mollis ssp. mollis

Federally Endangered
Annual herb • About 1 foot tall • Grayishgreen, hairy, lance-shaped leaves • White
or yellowish-white flowers
Found in saltgrass/pickleweed marshes
near tidal areas • Occur in San Pablo Bay
and Suisun Bay area • Bloom from July to
September

Tricolored Blackbird

Swainson’s Hawk

Vernal Pool Fairy Shrimp

redit: EDA

Federally Protected Species

W

Swainson’s Hawk

Buteo swainsoni

Federally Protected Migratory Bird
Up to 19” long & with a wingspan up to
51” • Dark brown plumage with a brown
chest, pale belly & white throat patch
Found in open habitats • Return to the
Central Valley (Feb. - Sept.) & winter in
Mexico & South America • Nest in large
trees • Feed on small mammals (breeding
season) & insects (non-breeding season)

Tricolored Blackbird

Agelaius tricolor

Federally Protected Migratory Bird
Medium-sized bird (4.5-10” long) • Sharplypointed bill • Males: black with red & white
shoulder patches • Females: black with
grey streaks & small red shoulder patch
Found in marshy habitats in summer, open
habitats at other times of year • Socialize in
dense colonies • Eat insects, grains, snails
& small clams

Vernal Pool Fairy Shrimp
Branchinecta lynchi

Federally Threatened
Up to 1 inch long • Delicate, transparent
body • Swim upside-down
Inhabit seasonal pools & mud-bottomed
depressions in grasslands • Hatch, grow &
lay eggs after winter rains • Eggs remain in
dried pools during summer • Found in the
Central Valley • Feed on algae, bacteria &
protozoa
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Vernal Pool Tadpole Shrimp

Lepidurus packardi

Federally Endangered
Up to 4 inches long • Broad, shield-shaped
shell • Narrow trunk & long tail • Crawl
along pond bottoms
Inhabit seasonal pools & mud-bottomed
depressions in grasslands • Hatch, grow &
lay eggs after winter rains • Eggs remain
in dried pools during summer • Feed on
dead plants & animals & invertebrates

32

Diablo Firesafe Council

Valley Elderberry Longhorn Beetle
Desmocerus californicus dimorphus

Western Burrowing Owl

SVernal Pool Tadpole Shrimp

Valley Elderberry Longhorn Beetle

Federally Protected Species

Western Burrowing Owl
Athene cunicularia

Federally Threatened
About 1/2 inch long • Long tube-like
bodies • Long antennae • Males: red
forewings with dark green spots • Females:
dark metallic forewings and red edges

Federally Protected Migratory Bird
Up to 9.5” tall & with a wingspan up to 21”
• Brown with white spotting, white throat,
yellow eyes, long legs & arched white
eyebrow

Found on elderberry bushes along rivers
and streams • Adults active from March
to June • Found in the California Central
Valley

Found in open landscapes • Active around
sunrise & sunset • Use ground squirrel
burrows • Perch in or near burrows & on
fence posts
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How Does This Guidebook Work?
STEP 1

Identify Treatment & Project Area with BMP treament guide

STEP 2

Identify potential funding sources for the project

PRIVATE FUNDING?

STEP 3

Use BMP guide to determine if listed
wildlife (listed plants not applicable if no
federal nexus) are present or likely to
occur in your project area?

YES: Listed wildlife are
in the project area - can
you scope your project with
BMP measures to avoid
impacts?

YES: Project
can be scoped to
avoid impacts. Move
ahead with project.

NO: Listed wildlife are
not likely in the project
area - move ahead with
your project but consider
BMP’s if there are any
concerns.

NO: Consider another project
altering project area. If project is
implemented and federally protect
wildlife are harassed, harmed or killed,
you will be in violation of the ESA
and MBTA. Work with your partners
and or fire safe council to determine
project options and feasibility before
discontinuing fuel reduction efforts.

AGENCY FUNDING?
Use BMP guide to determine regulatory/permitting
requirements & timelines. Work with funding agency or
identified permitting/regulatory agency to determine if
listed wildlife or plants are in the project area.
YES: Species are
present or likely to occur
in the project area. Can
BMP’s avoid project
impacts to species?

YES: Use BMP guide and
work with funding/regulatory
agency to avoid impacts to
species. Once clearance letter is
received, go ahead with project.

NO: Species not present
in the area. Wait for agency
letter clearing project to go
ahead.

NO: Work with funding/regulatory
agency to acquire a permit/clearance
(consider timeline and funding). Proceed
with ESA Section 7 or aquire permit to
move ahead with project.

This guidebook is intended to inform project design and provide recommendations for avoidance of protected
resources; however it is not a compliance document. It is recommended that you confirm your project approach with
the USFWS before moving forward.
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OR
Consider a different project
that meets project, funding, and
regulatory concerns.
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