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Community Emergency Response Team
WUI: Part C

In this unit you will:

& Learn About What Influences The Wildland/Urban Fire: How a fire in the WUI
grows large and travels so quickly.

& Understand The Relationship Between the Fire and Its Environment: What are
the key elements in successfully defending a structure against this type of fire.

& Learn What Steps to Take In Preparing Your Home: Urgent reparation in advance
of a Wildland Fire can make the difference.

& Learn About Pre-Treating Your Home: There are suggested methods to take to
allow your house a better chance of survival.

& Become Aware of the Danger of Staying to Defend: Evacuation orders should be
followed by all. Understanding what the significant dangers are will assist you in
feeling good about leaving.
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Citizen Wildland Fire Preparedness & Basic Concepts

OBJECTIVES

At the conclusion of this unit, the participants should be able to:

Define the factors that influence fire behavior in the WUI

Explain the relationship between fire, fuels and structure survivability
Identify urgent fuel modification methods

Explain the methods available to “Pre-Treat” a building

Understand the associated risks of ignoring an evacuation order and
staying to defend a home in the WUI.

RR&KRK

SCOPE

The scope of this unit will include:

Introduction and Unit Overview

Explanation of the Factors Influencing Fire Behavior in the WUI
Understanding the Relationship Between Fire, Fuels and the
Survivability of Structures

Fuel Modifications that can be achieved urgently

Identifying methods of pre-treatment of any building
Understanding the dangers of staying to defend your home
Unit Summary

R &R &
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ESTIMATED
COMPLETION TIME

75 Minutes

TRAINING METHODS

Due to the complex nature of the subject of Wildland/Urban Interface fires,
it is vitally important that the instructors of this module be very familiar with
the following topics:

Wildland Fire Behavior

Vegetation types in the area

Fire History of the area

Local Vegetation Management practices (including restrictions)
Knowledge of local politics as they relate to fire services, water, etc.

S I B e )

It is therefore highly recommended that a Fire Service professional,
knowledgeable in the above topics, instruct this module!

The Instructor will review how a fire behaves in the WUI, emphasizing the
importance of how the understanding of fire behavior is critical in
determining its travel and potential.

Then the Instructor will present an overview of how a fire travels and
spreads in the WUI. The Instructor will discuss the relationship between
the fire, fuels and the susceptibility of structures to destruction by wildfire,
emphasizing mitigation methods.

The Instructor will review the steps taken in creating “defensible space” and
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then present ideas to the students on additional measures that can be
taken (with additional training and equipment) to further protect the
structure through fuel modifications.

Next, the Instructor will discuss 3 pre-treatment methods commonly
available to help prepare the building to withstand the wildland fire.

A discussion will then take place on the importance of following evacuation
orders. The safety aspects of “stay and defend” will be reviewed.

Finally, the Instructor will summarize the information reviewed, and explain
the importance of the information contained in Parts A, B and C.

CERT Training: Instructor Guide 4



Community Emergency Response Team
WUI: Part C

RESOURCES & Community Emergency Response Team Instructor Guide
REQUIRED & Community Emergency Response Team Participant Manual
& Visuals C.1 through C.31
EQUIPMENT In addition to the equipment listed at the front of this Instructor Guide, you
REQUIRED will need the following equipment for this unit:
& A computer with PowerPoint software
& A computer projector and screen
& CERT WUI Part C program
Note to
Instructor:

This module was created as a generic template for use in Southern
California. However, there are many slides in the Powerpoint presentation
that should be tailored to a local setting.

Before presenting this module, please review the following slides and
customize as you see fit to make this class meaningful to your audience:

Visual C.5; C.6; C.7; C.8; C.9; C.10; C.17; C.18; C.20; 21; C.22; C.23;
C.24; C.25; C.26; C.27; C.28; C.29; C.30.
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CITIZEN WILDLAND FIRE PREPAREDNESS & BASIC CONCEPTS

VisuaL C.1

The Wildland/Urban Interface

Why Citizen Awareness? A WUI fire can grow rapidly to
the point that local fire resources cannot protect every
home and every neighborhood threatened. There are
many steps that citizens can take in defending their
property ahead of the fire.

The CERT concept lends itself to this function. A Team
can quickly and effectively assist in giving the community a
chance to survive a WUI fire with very little assistance from
the emergency services.

VISUAL C.2

Q] ° | L]
Students will learn:

* Thefactors that influence fire
behavior

« The relationship between fire, fuels
and structure survivability

« Urgent fuel modification methods
* Pre treatment methods

« The concepts and associated risks
of “stay and defend”

In this unit, we will cover:
? The factors that influence fire behavior
? The relationship between fire, fuels and structure
survivability
? Urgent fuel modification methods
? Pre-treatment methods

? The concepts and associated risks of “Stay &
Defend”
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FACTORS INFLUENCING FIRE BEHAVIOR

VISUAL C.3

Factors Influencing Fire Behavior

In the previous units, we learned about the importance of
the “Fire Triangle,” and how a WUI Fire spreads.

ASK QUESTION:

Can someone give me the three parts of the Fire
Triangle? (Fuel, Heat, Oxygen)

We also discussed how important the weather is in the
spread of a WUI Fire.

AsK QUESTION:

Can anyone name three weather factors that aid in
the spread of the Fire?  (Temp, RH, Wind,)

Remember that these factors, when combined with
Topography can not only determine how a fire travels but
also how intensely it will burn.
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FACTORS INFLUENCING FIRE BEHAVIOR

VisuaL C.4

Fire Behavior

Threefactorsinfluencethe behavior of wildfire:

WEATHER
TOPOGRAPHY
FUELS

How the fire acts before and during its travel is very
important to us. Once we understand it, we can better
predict where it will travel and how fast it will move. These
three factors will assist us in understanding Fire Behavior
in the WUI.

INSTRUCTOR’S NOTE:
(for Visual C.4)

We will not expect the student to become a Fire
Behavior Analyst. However, if they understand the
concepts of fire behavior, they will be better able to
review their home and community to see where

they are susceptible to a Wildfire.
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FACTORS INFLUENCING FIRE BEHAVIOR

ViIsuAaL C.5

Weather...

¥

» Temperature

* Relative humidity

» Atmospheric stability
» Wind speed and direction

* Precipitation

Weather plays a key factor for many reasons. First, it is
critical in determining if a wildfire starts. You have all seen
television footage of a lightning strike in the forest. If that
lightning storm is accompanied by rain, a large fire is not
likely. But a dry storm often produces the start of a large
forest fire. The same is true in our WUI. A fire start with
high humidity and no wind is not likely to spread quickly.

Secondly, weather can determine the direction, and
intensity of the fire when coupled with other factors.
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FACTORS INFLUENCING FIRE BEHAVIOR

VISUAL C.6

Weather...

« TIME:

— All aspects of weather
change continuously, affecting
vegetative curing and fuel moisture

« ELEVATION:

— Changes in weather patterns occur with changes
in topography
Effects on Fire Behavior:

— These factors can greatly increase the rate of fire
spread & rate of fire intensity

Time becomes an important factor for a few reasons. First,
time of day often determines local weather changes. Does
a breeze change directions in your neighborhood at a
certain time of day? Do the winds generally subside at
dusk? We live in areas that are definitely effected by the
time of day. Often in Southern California during the
Autumn months, the winds may begin the day as “off-
shore” (going east to west) only to turn “on-shore” in the
early afternoon. This condition generally brings moisture
back to the area, raising the relative humidity.

Elevation also has a part. Due to proximity to the coast or
the desert, the temperature and RH can differ significantly
at various elevations. “Inversion layers” can also occur
which may influence how weather changes at certain
elevations.

It is good to know what the “norm” is for your community,
based on seasons and time-of-day. Your local Weather
Service office may be able to help you, but keep in mind
we have many “micro-climates” in the area, and your
neighborhood may be different than others. Ask around
and you may find some long-term residents of your
community that can tell you more about your weather
patterns.
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FACTORS INFLUENCING FIRE BEHAVIOR

VISuUAL C.7

« Elevation
« Position on slope
* Agpect

* Shape of the country

* Steepness of slope

Topography definitely helps influence fire behavior. In the
earlier units, we learned how Slope, Aspect and Terrain
are factors.

Elevation once again plays a part in this puzzle of Fire

Behavior, because it influences what type of vegetation
and how much vegetation will grow normally.

AsSK QUESTION:

Do you remember the discussion about Aspect?
Does a fire typically burn faster uphill? Can anyone
tell me why a Southern Aspect slope will usually burn
faster? (South aspect gets more direct sun, fuels
drier and less dense)

Where would you expect to find the heaviest

accumulation of fuels? (North)
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Elevation once again plays a part in this puzzle of Fire
Behavior, because it influences what type of vegetation
and how much vegetation will grow normally.

We also know that the shape of the country, or Terrain will

influence fire behavior. We have discussed the influences
of chimneys, ridges and valleys, etc.

FACTORS INFLUENCING FIRE BEHAVIOR

Steepness of the slope also figures into the formula. The
more vertical the slope, the faster the fire travels.

VisuAaL C.8
Topography
* TIME:

— Generally considered to
be constant

*«ELEVATION:

— Changes can be considerable especialy in
mountainous terrain.

Effects on Fire Behavior:

— These factors effect the rate and spread of fire.

Once again, Time may have an influence. Because of
changing weather patterns, the time of day can change
how a slope reacts to a fire. It is possible to get “down-
slope, down-canyon” winds at certain times which would
be contrary to your expected fire behavior pattern.
Knowing these typical anomalies is a must!

Elevation changes effect topography in subtle ways. A
sheer cliff at upper elevations or sea level can mean no
vegetation. A gentle slope on a north aspect can mean
heavy accumulation of chaparral, changing the intensity
and movement of a Wildland fire.
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FACTORS INFLUENCING FIRE BEHAVIOR

VISUAL C.9

Fuel Factors

* Fuel loading
—weight; how much

* Size & shape
— 124inch v. 10feet

«» Compactness

 Horizontal continuity

« Vertical continuity

« Chemical content (i.e., oil)

Fuel loading is the amount of vegetation on the land in a
given area. The fuel loading affects both the rate of
ignition and the rate of spread. In other words, an acre of
grass will have a different fuel load (lighter) than an acre of
chaparral. Likewise, an acre of chaparral on a south slope
will likely have a smaller fuel load than an acre of the same
chaparral on a north slope. Fine fuels are easier to ignite
and can travel rapidly. Larger or coarse fuels are more
difficult to ignite, but once ignited produce more heat.

The compactness of the fuels, or density also is a factor in
fuel loading. Brush often has horizontal continuity. Thatis,
the fullness of one plant touches or nearly touches other
plants. This arrangement allows the fire to travel plant by
plant easily.

In vertical continuity, the tops of smaller plants reach up
ant touch the larger plants, and so on and so on. This
allows the heat and flame to travel all the way up and
consume the entire strata of plant life. Remember the
discussion on ladder fuels?

The type or species of plant can certainly be a factor, also.
For instance, eucalyptus trees have a high oil or resin
content. This means that the amount of heat generated by
a tree of this species on fire may be higher than another
species of equal size.
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INFLUENCING FIRE BEHAVIORFACTORS

VisuaL C.10

Fuel Factors

*TIME:

— Dead and live fuel moistures change.

— Insect infestations/disease, harvesting/manipulation of
vegetation, prescribed burns, and weather can alter fuels.

*ELEVATION:
— Weather and topography alter fuels.
Effects on Fire Behavior:

— Fireintensity increases as more fuel becomes available
to burn.

The amount of moisture retained in plants, whether dead
or alive, changes throughout the day. It is dependant upon
the Relative Humidity and amount of radiated sunlight,
along with the wind. The drier the air, the drier the plant
life, hence the easier they burn.

AsSK QUESTION:

Have you ever noticed that firewood that has been
sitting next to your fireplace, after a night or two of
having fires, is easier to light? That is because the
fact that you have afire going is drying out the room

a little at atime.

CERT Training: Instructor Guide 15



Community Emergency Response Team
WUI: Part C

STRUCTURE SURVIVABILITY

VisuaL C.11

The Relationship Between
Fire, Fuels and Survivability

Y B
4 £ ~.' N o

If we understand a bit more about Wildland Fire, and how it
behaves when it is influenced by fuels, the land and
weather, then we can better understand what we have to
do to make sure that structures in the WUI can survive.

VisuaL C.12

The Wildfire Envitonment

Weather

« Heat can modify or produce local winds
« Heat can contribute to atmospheric instability
 Heat can cause cumulus cloud development

Fuels

« Fuel Temperature
« Fuel Moisture Content

We know that weather can be very hard to predict. But we
know that the heat of the fire can produce local winds. We
also know that heat rises, and that will cause atmospheric
instability. Cumulus clouds can develop over the fire
providing erratic conditions.
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We also know that the temperature of the fuels have a lot
to do with how easily a fire will ignite and how it will travel,
just as the amount of moisture in the fuels will contribute to
these factors.

STRUCTURE SURVIVABILITY

VISUAL C.13
The Wildfire Environment
Spot Fires, Brands & Burning Embersare influenced by:
CONVECTION
« Small pieces of burning
material lifted in a convection
column
« Carried adistance ahead of
thefirefront
In earlier sections, we discussed the dangerous conditions
when the fire starts “spotting.” This actually occurs when
the material being burned allows smaller fragments to be
lifted in a convection column and then carried a distance
only to be deposited somewhere else.
VISUAL C.14

The Wildfire Envitonment

Spot Fires, Brands & Burning Embersare influenced by:
WIND

« Causes short-range spotting of
firebrands.

« When combined with strong
convective currents:

— Carriesfirebrands considerable
distances downwind, causing
long-range spotting.

The burning fire brands don’t necessarily have to travel
“up” to be carried. A strong wind can carry the brands
horizontally. Combine convection with the wind and the
brands can travel up to a mile away.
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STRUCTURE SURVIVABILITY

VisuaL C.15

The Wildfire Environment

Spot Fires, Brands & Burning Embersare influenced by:

GRAVITY

» Responsible for spotting of N
firebrands down slope.

* The steeper the slope, the
greater the spotting problem.

* Burning material rolls down
slope.

Oddly enough, gravity also can play a role in how a fire
spots. Rolling material on fire can spread the fire downbhill,
just as large fire brands can travel downhill if there is not a
strong convected current or wind.

VIsuAaL C.16

Fire, Fuels and Suvivability

The relationship of
* Fuels,
» Topography
* Weather

issimilar to our original
firetriangle...
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STRUCTURE SURVIVABILITY

K/ISUAL C.17

Fire, Fuels and Suvivability

Whilewecan't change topogr aphy,
and wecan't change theweather,

We CAN...

Remove the fuels

If you remember the discussion of the fire triangle: take
away any of the three sides and the fire goes out. The
same can apply to this new triangle regarding the
susceptibility of structures to Wildfire.

VISUAL C.18

Fire, Fuels and Suvivability

Or,
Modify the fels

There are dozens of case studies that show the removal or
modification of adjacent fuels can affect the survivability of
a structure. So why don’t we remove the fuels so that all
structures in the WUI can survive? The same reason
people use building materials and designs that are
incompatible with fire survival in the WUI: personal desire
and aesthetics.
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STRUCTURE SURVIVABILITY

VisuaL C.19

Just Watting For the Wrong Moment...

-

In nearly all communities in California, there are pockets of
structures in which little or nothing has been done to
modify the fuels. These are areas that will eventually
experience a wildland fire. Whether or not it becomes a
major conflagration depends on timing, and LUCK!

VisuaL C.20

Urgent Fuel Modification

* Quickly reduce/remove flammable
vegetation around structures:
— 30-foot perimeter
— 100-feet or MORE, depending on
slope

 Separate trees/shrubs by at least 1 %%
timestheir height

» Keep weeds and grasses trimmed below
18-inchesin height

« Tree limbs should be trimmed up at
|east 6-feet from the ground

Some portions of our state may require that fuel
modifications be completed more than once a year, due to
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rainfall or long growing seasons. Keep in mind that just
because you have been proactive and completed the
clearing process, once you are aware of a Wildfire you
need to go out and review if your property needs further or
additional attention.

STRUCTURE SURVIVABILITY

VisuaL C.21

Urgent Fuel Modification

* Remove |ef litter/needles from
roofs, gutters & porches

* Stack lumber/firewood at least
30-feet from structures.

 Trim any limbs overhanging the
house.

 Keep tree limbs and flammable
shrubs at least 10-feet away from
chimneys, heat vents, roof lines,
eaves, and decking

» Work withneighbors.

The fuel modifications suggested here and to be carried
out now, while simple, can make a great distance in the
survival of your home.

VISuAL C.22

Fuel Modification Safety

ALWAYS:

« Operate in pairs
 Operate within the scope of your training
« Wear appropriate safety gear and clothing
» Useladders safely
— Beware of unsafe roofs (i.e., Spanish tile, slate, etc.)
« Use a spotter when working with and around trees

DONOT:
» Use steel blades on weed trimmers
« Use mowers

We emphasize that you should always operate within the
scope of your training. If you've never operated a
chainsaw before, now is not the time to safely learn! Wear
all of your safety equipment!

INSTRUCTOR'S NOTE:
(for Visual C.22)
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Suggest that the students create a check list of last
minute tasks contained here, to be used as

reference when needed.

PRE-TREATMENT METHODS

VisuaL C.23

VISUAL C.24

# il.‘ 3
*Only use USDA Forest Service Approved
foams and gels (elastomers)

You may have time to pre-treat your home or those of
others before you have to evacuate. Depending upon the
method you use, you may be able to do this 2 hours or
more before you have to leave.

Water...

« Typically applied by ayard
sprinkler system.

« Thisisa most unreliable method

« Other problems:
— evaporates quickly
—need a large volume of water
— requires constant application
— need a constant water source
— compete with other water users

The reference to water here is only because that is the first
thing citizens think of. However, if water was to be
effective at blocking both embers and radiated heat from
starting a house on fire, the entire structure would need to
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be “blanketed” with water. Sprinklers and other methods
are not effective, because of the winds and also because
the source may run out before the fire is actually upon your
property.

PRE-TREATMENT METHODS

INSTRUCTOR’S NOTE:
(for Visual C.24)

In some communities, this is a very volatile subject.
Stress to your students that even in the best of
communities, if everyone turned on there sprinklers
at the same time, pressure would be so low it would
make them ineffective, and soon the town would
run out of water.

VISUAL C.25

Envelope your home with foam

b

Foams that are available are made specifically for this
purpose. They are easy to apply for a citizen with the
proper equipment. However, if applied too early, the foam
may be ineffective as the fire approaches the house.
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PRE-TREATMENT METHODS

VISUAL C.26
« Easy to apply, with minimal
training and appropriate
equipment.
« Coat the ENTIRE structure:
—roof
— exterior walls
—eaves
— doors
— windows
« Foam may also be affected
« Foam will eventually dissipate, DY thewind, but can be
reducing its ability to protect. reapplied regularly.
Remember that with foam, there may be environmental
restrictions on the use of it (depending on the brand).
Research this information before you invest in a system.
VISUAL C.27

Envelope your home with gel

i

Relatively new on the market, several manufacturers of
firefighting gel market directly to homeowners.
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PRE-TREATMENT METHODS

i/ISUAL C.28

Gel...

« Easy to apply, with minimal
training and equipment.

« Coat the ENTIRE structure:
—roof
—exterior walls
—eaves
—doors
—windows

« Gel will eventually dry, but will
reactivate with small amount of
water spray.

Gels also are easy to apply with the right equipment. If a
home is coated too early with a gel, a light mist of water
can be applied over the gel which reactivates the fire
resistive qualities. Remember, in order for these
treatments to work, the ENTIRE structure must be coated!

INSTRUCTOR'S NOTE:
(for Visual C.28)

Manufacturers and distributors of foams and gels
will put on training sessions for anyone who
purchases. Make it a point to have some of their
brochures on hand in order to pass these out to
interested citizens.

VisuaL C.29

Stay & Defend?

“Stay and Defend” =“Risk your Life"

“Various fire equipment vendors will
teach you how to treat your home.

+ Nonewill recommend you stay
behind to fight

* The best method isto treat your
home, then evacuate!
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This says it all. People perish who either do not or cannot get out
in time. You will occasionally hear about someone who stayed
behind and saved their home with a garden hose, but these are
the extremely lucky ones. Even the vendors who instruct people
on the use of home protection systems always advise that once

PRE-TREATMENT METHODS

you've applied the product, LEAVE! This is the safest and best
method!

Instructor’s Notes
(for Visual C.29)

This is a highly controversial subject. Only include
this slide if your local fire agency approves of the
discussion.

Should you include this topic, stress these points:
? ltis very dangerous to refuse to evacuate.
? Professional, trained Wildland Firefighters die
each year in these fires.
? To survive, you must be trained and equipped
for this type of fire.
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SUMMARY

VisuaL C.30

INSTRUCTOR’S NOTE:

(for Visual C.30)

INSTRUCTOR'S NOTE:

VisuaL C.31

Summary

« Wildland fires are extremely dangerous.

« Wildland fire behavior is very difficult
to predict.

« Pretreat a structure three ways:
— Water (not recommended)
— Foam (has sustainability)
—Gel (has sustainability)

« After astructure is pre-treated, evacuateIMMEDIATELY. Once
prepared and pre-treated, the site should be able to stand on its own.

« The“stay & defend” concept requires additional training, and is not
an approved CERT module.

To summarize, go over the key points listed on this
slide.

Ask now if anyone has any questions about this or
the other two units?

This Program Produced in
Cooperation with:

e USForest Service
California Department of Forestry and Fire Protection
Ukiah (CA) Fire Department

» Rancho Santa Fe (CA) Fire Protection District
San Luis Obispo County (CA) Fire Chiefs Association
San Diego Union/Tribune

* FirewiseCommunities Project

» Thank you to these agencies!
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