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READY, SET, GO!

Saving Lives and Property
through Advance Planning

Central Texas has been placed on the worldwide map as a wildland fire
prone area with the advent of the 2011 Labor Day fires. We now share
similar horrific stories of home losses and precious watersheds

destroyed with areas like Colorado, California and the Mediterransan. The
leadership of the Austin/Travis County area organized this Action Guide to
provide you with the tips and tools you need to prepare for a wildland fire
threat; have situational awareness when a fire starts; and to leave early.

The Wildland Urban Interface (WLUI) is the fastest growing fire

problem in the United States. Wildland fires directly threaten lives,
houses, water supplies, utilities, recreation resources, cultural icons,
endangered species, commerce, and transportation systems. As people
continue to build houses in high-risk areas, the danger only increases.

We are committed to helping our friends and neighbors prepare for and
stay safe in a wildland fire situation. Successfully preparing for a

wildland fire enables you to take personal responsibility for protecting
yourself, vour family and your property. The Ready, Set, Go! Program works
in complementary and collaborative fashion with the Firewize®
Communities Program and other existing wildland fire public education
efforts.

Fire is, and always has been, a natural occurrence in wildlands. Our hills,
canyvons and forests burned periodically long before we built homes there.
Wildland fires, fueled by a build-up of dry vegetation and driven by
seasonal hot dry winds, are extremely dangerous and difficult to

control. Many residents have built homes and landscaped without fully
understanding the impact & fire can have on them and
few have adeguately prepared their families for a guick
evacuation.

SV,

READY, 5ET, GOI
Vo NV

It's not a question of if, but when the next major wildland
fire will occur. Through advance planning, understanding
and preparation, we can all be partners in the wildland fire solution. We
hope you find the tips in the following pages helpful in creating heightensd
awareness and a more fire-safe environment for you, your family and
firefighters.

For additional information from local sources visit:
http://'www.austinhsem.com
http:/www.cotravis.tus

2013 arsiom T
Wildland Fire Urban Imterface 3
Wheat is Defensible Space? 4
Making Your Home Fire Resistant 3
A Wildland Fire-Ready Home &7

Ready - Prepare Your Family - Chechlist 8

Set - As the Fire Approaches - Checklist 9

Go - Leave Early - Chechlist 10

Your Own Wildland Fire Action Guide 11

Residential Safety Chechlist 12

Thin publicatson was praparsd by the RESG Program with the
sea@ioncs of the Ty of Austin and Travse County in cooperation
with the imtemertoned Associaton of Fre Chosfa; Ths LS. Foreat
Bamrvace; LS. Departmesnt of the Inbsrior Bursaw of Lend Menage-
msnt; amd thea LS. Firs Adminrsetration. To sarn

miars gt tes Recdy, 2=t So! Progrem and &s pariners, visd,

www.wildlandfireRSG.org.

Verdy compliance with rules and regulations of your
local government and NOMEenwner as50Ciations prior 1o
maodifying StrUCtUras or clearing property.



Appendix D

Living inthe
Wildiand Urban Interface
and the Ember Zone

Ready, Set, Gol begins with a
house that firefighters can defend

Defensible Space Works!

If you live next to a natural area, the Wildland
Urban Interface, you should provide firefighters
with the defensible space they need 0

protect your home. The buffer zone you create
vy removing weeds, brush and gther vegetation
helps keep the fire away from your home and
reduces the risk from flying embers. Firewise
Communities and other wildland fire prepared-
ness education programs provide valuable
Euidance on property enhancements.

.
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& home within one mile of a natural area is
in the Ember Zone. Wind-driven embers can
reach your home. You and your home must be
prepared well before a fire occurs. Ember fires
can destroy homes or neighborhoods far from
the actual flame front of the wildland fire.
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What s Defensible Space?

Defensible space is the required space
between a structure and the wildland area that,
under normal conditions,

creates a sufficient buffer to slow or halt the
spread of wildfire t0 a structure. It

protects the home from igniting due to

direct flame or radiant heat. Defensible space
is essential for structures to survive during
wildland fire conditions. For more information
about defensible space zones and prepared-
ness technigues within each, visit the Firewise
Communities’ website, www.tirewise.org.

" s &
|

SAFF

_ZONE ONE

Zone One extends 30 feet out from
buildings, structures, decks, etc.

* Remove all dead or dying vegetation.

* Trim tree canopies regularly to keep their
branches a minimum of 10 feet from
structures and other trees.

* Remove |eaf litter (dry leaves or duff) from
yvard, roof and rain gutters.

* Relocate woodpiles or other combustible
materials into Zone Two.

*= Remove combustible material and
vegetation from around and under dechks.

* Remove or prune vegetation near windows.

* Remove “ladder fusls” (low-level vegetation
that allows the fire to spread from the
ground to the tree canopy). Create a
saparation betweean low-level vegetation and
tree branches. This can be done by reducing
the height of low-level vegetation and
trimming low tree branches.

BN 7ONETWO

Zone Two extends 30 to 100 feet out from
buildings, structures and decks. You can
minimize the chance of firg jumping from
plant to plant by removing dead material and
thinning vegetation.

* Remove “ladder fuels.”

* Cut or mow annual grass downtoa
maximum height of 4 inches.

* Trim tree canopies regularly to reduce
continuity between branches and dense
underbrush.

D-6
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Whatis a Hardened Home?

Construction materials and the guality of the defensible space surrounding it are what gives a home th
best chance to survive a wildland fire. Embers from a wildland fire will find the weak link in your home’s fir
protection scheme and gain the upper hand because of a small, overdooked or seemingly inconsaquentiz
factors. However, there are measuras you can take to safeguard your home from wildland fire. While you ma
not be able to accomplish all the measures listed below, each will increase your home’s, and possibly you
family’s safety and survival during a wildland fire.

Roofs are the most vulnerable surface where embers
land because they can lodge and start a fire. Roof
valleys, open ends of barrel tiles and rain gutters are all
points of entry.

EAVES

Embers can gather under open eavaes and ignite axposal
wood or gther combustible material.

VENTS

Embers can enter the attic or other concealed spaces
and ignite combustible materials. Vents in eaves

and cornices are particularly vulnerable, as are any
unscreenad vents.

WALLS

Combustible siding or other combustible or overlapping
materials provide surfaces or crevices for embers to
nestle and ignite.

WINDOWS and DOORS

Embers can enter gaps in doors, including garage doors
Plants or combustible storage near windows can be
ignited from embers and gz2nerate heat that can break
windows and/or melt combustible frames.

BALGONIES and DEGKS

Embers can collect in or on combustible surfaces or the
undersides of decks and balconies, ignite the material
and enter the home through walls or windows.

To harden your home even further, consider protacting
your home with a residential fire sprinkler system. In
addition to extinguishing a fire started by an ember that

entars your home, it also protects you and your family
year-round from any fire that may start in your home.

D-7
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Wildland Fire Inside: Keep workingfr extnguishers on hand.

Install smoke alarms on each level of your home
and near bedrooms. Test them monthly and

Home Site and Yard:
Perform a FIREWISE assessment of your home.

change the batteries twice a year.
Landscape with fire-resistant plants that have a high moisture ".
content and are low-growing. 7

Keep woodpiles, propane tanks and combustible materials
away from your home and other structures such as garages, -
barns and sheds.

Enzure that trees are far away from power lines.
Enclose decks to prevent accumulation of leaves, needies

2 » .
and debris. Include metal screen with 1/8" mesh opening to ] 1
prevent sparks from getting under the dechk. | i P——

- B e I'I‘I
Address: Make sure your address is
clearly visible from the road.

=

Trim landscaping to reduce downed and dead material.

Roof: Your roof is the most vulnerable part of your
home because it can easily catch fire from wind-
blown embers. Homeas with wood-shake or shingle
roofs are at high risk of being destroyed during a
wildland fire. !
Build your roof or re-roof with fire-resistant materials
such as composition, metal or tile. Block any spaces
between roof decking and covering to prevent ember
intrusion.

Clear leaves and other debris from your roof and
gutters.

Vents: Vients on homes are particularly wvalnerabie io
fiying embers.

All vent openings should be covered with 14-inch or
smaller metal mesh. Do not uze fibergiass or plastic
mesh because they can melt and burn.

Attic vents in eaves or cornices should be baffled
or otherwise protected to prevent ember intrusion
{mesh is not enough).

Windows: Heat from a wildland fire can cause . iy
windows to break even before the home ignites.
Thiz allows burning embers to enter and start
internal fires. Single-paned and large windows are
particularly vulnerable.

Install dual-paned windows with the exterior pane of

Water Supply: Have multiple garden hoses that are
long encugh to reach any area of your home and other
structures on your property. Have hoses on all four

tempered glazs to reduce the chance of breakage in corners of your home to help firefighters defend your
afire. home.
Limit the size and number of windows in your home If you have a pool or well, consider a pump.

that face large areas of vegetation.
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Garage: Have a fire extinguizher and tools such Driveways and Access Roads: Driveways should

as a shovel, rake, bucket and hoe available for fire be designed to allow fire and emergency vehicles

emergencies. and eguipment to reach your house.

Install a solid door with self-closing hinges between Access roads should have a minimum 10-foot

living areas and the garage. Install weather stripping clearance on either side of the traveled section of
e around and under door to prevent ember intrusion. the roadway and should allow for two-way traffic.

Store all combustibles and fiammable liquids awsay J k L Ensure that all gates open inward and are wide

from ignition sources. 1K ' enough to accommodate emergency equipment.
: — - Trim trees and shrubs overhanging the road to

a minimum of 13 12 feet to allow emergency
vehicles to pass.

3 :u\:_f M. = 1
Chimney: Cover your chimney and stovepipe outlets
with & non-lammable screen of 14-inch wire mesh
or EI__nﬂlIBf to prevent embers from escaping and
igniting a fire.
Make sure that your chimney is at least 10 fest
away from any tree branches.

wyrsn,
: 4

Walls: Wood products, such as boards, panels or
shingles, are common siding materials. However,
they are combustible and not good choices for
fire-prone arsas.

Build or remodel with fire-resistant building materi-
als, such as brick, cement board, masonry, cement
or stucco.

Be sure to extend materials from foundation to roof.

= £ -
o 9 - o
Non-Combustible Boxed-In Eaves: Box in eaves
with non-combustible materials to prevent
accumulation of embers.

Rain gutters: Screen or enclose rain gutters to
prevent accumulation of plant debris.

1S
N

. ‘:¢| F ---

¢ A
Deck/Patio Cover: Lise heavy timber or
non-flammable construction material for decks.
Enclose the underside of balconies and decks with

fire-resistant materials to prevent embers from blowing
underneath.

Non-Combustible Fencing: Make sure to use non-

combustible fencing to protect your home during a ey
Widlahd e Keep vour deck clear of combustible items, such as

If you have & wood fence attached to your house, baskets, dried flower arrangements and other debris.

inztall @ metal shield between the fence and yvour The decking surfece must be ignition resistant if it's
home. within 10 feet of the home.
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Now that you've done everything you can to

protect your house, it's time to prepare your
n En nv s ET G 0 ' family. Your Wildland Fire Action Guide
y y [ must be prepared with all members of your
household well in advance of a fire. Use these
creale Y““r “wn threat and to prepare your Wildland Fire Action
Guide. For more information on property and
Aclinn E“ida home preparedness before a fire threat, review
the preparedness checklist on the Firewise

Communities’ website, www.firewise.org

Ready — Preparing for the Fire Threat

[] Create a Family Disaster Plan that includes
meeting locations and communication plans
and rehearse it regularly. Include in your plan
the evacuation of large animals such as horses.

[] Register for CAPCOG's Emergency Notification
System Cellular Telephone Interface:
http://wireless.capcog.org

[[] Have fire extinguishers on hand and train your
family how 10 use them.

[] Ensure that your family knows where your gas,
electric and water main shut-off controls are
and how 1o use them.

[] Plan several different evacuation routes.

[] Designate an emergency meeting location
outside the fire hazard area.

[] Assemble an emergency supply kit as
recommended by the American Red Cross.

[] Appoint an out-of-area friend or relative as a
point of contact.

[] Maintain a list of emergency contact numbers
posted near your phone and in your emergency
supply kit.

el [[] Keep an extra emergency supply kit in your car
in case you can't get to your home because of
fire.

< [[] Hawe a portable radio or scanner so you can
stay updated on the fire.

checklists to help you gain an awareness of the

D-10
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O d

Set - Situational Awareness when a Fire Starts

Evacuate as soon as you are setl
Alert family and neighbors.

Dress in appropriate clothing (i.e., clothing made
from natural fibers, such as cotton, and work
boots). Have goggles and a dry bandana or
particle mask handy.

Ensure that yvou hawve your emergency supply kit
on hand that includes all necessary items, such
as a battery-powered radio, spare batteries,
emergancy contact numbers, and ample drinking
water.

[] Staytuned toyour TV or local radio stations for

updates, or check the fire depariment weabsite.

] FRemain close to your house, drink plenty of water,

and keep an eye on your family and pets until you
are ready to leave.

INSIDE CHECKLIST
Ll

[
L]
[
[
[
[

Shut all windows and doors, leaving them
unlocked.

Remove flammable window shades and curtains,
and close metal shutters.

Femove lightweight curtains.

Move flammable furniture to the center of the
room, away from windows and doors.

Shut off gas at the meter. Turn off pilot lights.

Leave your lights on so firefighters can see your
house under smoky conditions.

Shut off the air conditioning.

OUTSIDE CHECKLIST

[] Gather upflammable items from the exterior of
the house and bring them inside (patio furniture,
children’s toys, door mats, ete ) or place them in

your pool.

Turn off propane tanks. Small tanks can be
removed or drained.

Don't leave sprinklers on or water running - they
can waste critical water prassure.

Leave exterior lights an.

Back your car into the driveway. Shut doors and
roll up windows.

Have a ladder available.

Patral yvour property and extinguish all small fires
until you leawve.

O oo oo o o

If there are fires that you cannot extinguish
with a small amount of water or in a short period
of time, call 9-1-1.

Seal attic and ground vents with precut plywood
or commercial seals if time permits.

[

IF YOU ARE TRAPPED: SURVIVAL TIPS
Shelter away from outside walls.

Bring garden hoses inside house 50 embers don't
destroy them.

Patrol inside your home for spot fires and
aextinguish them.

Wear long sleaves and long pants made of natural
fibers such as cotton.

Stay hydrated.

oo O o oOd

Ensure you can exit the home if it catches fire
(remember if it's hot inside the house, it is four to
five times hotter outside).

Fill sinks and tubs for an emergancy water supply.

Place wet towels under doors 1o keep smoke and
embers gut.

After the fire has passed, check your roof and
extinguish any fires, sparks or embers.

Check inside the attic for hidden embers.

O o oOd
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Go - Leave Early

By leaving early, you give your family the best EMERGENGY SUPPLIES
chance of surviving a wildland fire. You also help
firefighters by keeping roads clear of congestion,
enabling them to move more freely and do their
job in a safer environment.

The American Red Cross recommends every fam-
ily have an emergency supply kit assembled long
before a wildland fire or other emergency QCcurs.

WHEN TO LEAVE Lise the Ch‘ECHHSt ?’Elﬂw 1o help assemblea f.f'ﬂ'l..lrS_. .
For more information on emergency supplias, visit

Leave early enough to avoid being caught in fire, the American Red Cross website at

smoke or road congestion. Don't wait to be told www.redcross.org.

v authorities to leave. In an intense wildland fire,
they may not have time to knock on every door. If

you are advised to leave, don't hesitate! Practice [J Three-day supply of water (one gallon per
being able to leave your home in 5 minutes or person per day).
less,

] Mon-perishable food for all family members
WHERETO GO and pets (three-day supply).
Leave to a predetermined location (it should be a [1 First aid kit.
low-risk area, such as a well-preparaed neighbor, a [ Flashlight, battery-powered radio, and extra

Red Cross shelter, motel, etc.) batterie
atteries.

HOW TO GET THERE L[] An extra set of car keys, credit cands, cash or
Have several travel routes in case one route is traveler's checks.

blocked by the fire or by emergency vehicles, and
equipment. Choosea an escape route away from
the fire.

]

Sanitation supplies.

[] Extra eyeglasses or contact lenses.
WHAT TO TAKE [ Important family documents and contact
Take your emergency supply kit containing your numbers.

family and pet's necessary items.

Map marked with evacuation routes.
Prescriptions or special medications.
Family photos and other irreplaceable items.

Easily carriad valuablas.

OO0 0 O

Personal computers (information on hard
drives and disks).

L1 chargers for cell phones, laptops, etc.

Mote: Keep a pair of old shoes and a flashlight
handy in case of a sudden evacuation at night.

D-12
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My Personal Wildland Fire Action Guide

Write up your Wildland Fire Action Guide and post it in a location where
avery member of vour family can see it. Rehearse it with your family.

During Red Flag/High Fire Danger days in your area, monitor your local media for
information and be ready to implement your plan. Hot, dry and windy conditions
create the perfect environment for a wildland fire. A list of current incidents can be
Tfound online at www.austinhsem.com

Important Phone Numbers:

Your Out-of-State Contact: Phone:

Wiork:

School:

Other:

Evacuation Routes:

Where to Go:

Location of Emergency Supply Kit:

Motes:

NVE\

READY, S5ET, GI!
i
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AEADY, SET, GO
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READY, SET, GO!

L L

Residential Safety Checklist

Tips To Improve Family and Property Survival During A Wildland Fire

Home
Does your home have a metal, composition, or tile (or other non-combustible) roof
with capped ends and covered fascia?
Are the rain gutters and roof free of leaves, needles and branches?
Are all vent openings screened with */s inch (or smaller) mesh metal screen?
Are approved spark arrestors on chimneys?
Does the house have non-combustible siding material ?
Are the eaves “boxed in™ and the decks enclosed?
Are the windows made of &t least double-paned or tempered glass?

Are the decks, porches and other similar areas made of non-combustible material
and fres of easily combustible material (e g. plastic furniture, propane tanks)?

I= all firewood at least 30 feet from the house?

0 oOoooooo O§

O OOoodod o &

M oWk LR

Defensible Space
Iz dead vegetation cleared to the recommended defensible space area?
[Consider adding distance due to slope of property.)
|= there separation between shrubs?
Are ladder fuels removed?
I= there a clean and green area extending at least 30 feet from the houssa?
Is there & non-combustible area within five feet of the house?
|z there separation between trees and crowns?

Oooooo O§

ooood O s

ook W

Emergency Access

I= the home address visible from the street?

Is the home address made of fire-resistant materials?

Are street signs present at every intersection leading to the house?
Are strest signs made of fireresistant materialz?

|z flammable vegetation within 10 feet of the driveway cleared and
are overhanging cbetructions removed?

If & long driveway is present, does it have a suitable turnaround arsa?

Ready, Set, Gol
www wildlandfireRSG.org

0O ooooo §

e § © @ @

O odooo s
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A wildfire is an incident of uncontrolled
burning, normally occurring in wildlands
such as grasslands, brush or wood-
lands, but which can sometimes spread
to urban areas and consume homes,
commercial structures and infrastruc-
ture. Wildfires can be extremely de-
structive events; however, their power
is an important and necessary part of
nature that is, and always has been, an
essential component of many Central
Texas ecosystems. Driven by natural
forces like lightning and dry winds,
wildfire periodically burned the hills,
canyons and forests, shaping Austin’s
landscape long before we settled here.

Wildland fire, including prescribed fire,
provides numerous environmental
benefits. Fire replenishes and rejuve-
nates wildlands by reducing hazardous
levels of brush and other vegetative
fuels; controlling undesirable plant
species, various plant diseases, and
pest insects; and returning nutrients
from plants back to the earth. After a
fire, emerging vegetation uses newly-
enriched soils to grow rapidly, provid-
ing ideal food sources for returning
wildlife. Over the course of many
centuries, native plants and animals
have adapted to fire, and today, some
actually depend on the effects of fire
for habitat, growth and reproduction.

Wildfire management policies over the
last century have focused on large-
scale fire suppression. Consequently,
many fire-dependent ecosystems
have not been allowed to undergo the
natural, cyclical fire processes that
aid ecological revitalization, resulting
in the accumulation of hazardous fuel
in the form of fallen leaves, branches,
and excessive plant overgrowth. While
fire suppression is certainly appropri-
ate when necessary to protect human
life and property, applying suppression
1tactics across-the-map postpones the

inevitable outcome of a growing risk,
and can eventually result in a high-
intensity wildfire that becomes larger,
spreads faster, is more difficult to con-
trol, and inflicts more damage to people
and development.

As population growth and urban sprawl
continue in Central Texas, residents

are moving farther into natural areas

to take advantage of natural beauty,
privacy, recreational opportunities and
affordable living. Therefore, understand-
ing the difference between a wildfire
that promotes ecologijcal health and a
wildfire that threatens human communi-
ties is essential. As noted by the Texas
A&M Forest Service, eighty percent of
Texas wildfires occur within two miles

of a community (2011 Texas Wildfires
9), indicating that wildfires are not just

a concern for rural homeowners. Areas
where structures, subdivisions and other
human development meet or intermingle
with undeveloped wildland and vegeta-
tive fuels are called the wildland/urban
interface. These areas usually repre-
sent the highest risk due to the close
proximity of wildland fuels and the large
number of human-caused ignitions.
Forty-five percent of Austin’s population
now lives in the wildland/urban interface
and many have not fully considered the
potential impacts of a wildfire (Smith).
Fire officials consider wildland/urban
interface areas to be the fastest growing
fire problem in the country.

Although wildfires are natural oc-
currences in many wildlands, only a
small portion of fires are ignited by
nature today. The Texas A&M Forest
Service reports that people cause
more than 95 percent of wildfires in
Texas (“Mitigation”). Careless burning
of household trash and brush piles,
sparks produced by welding and grind-
ing equipment, improperly discarding
smoking materials, hot vehicle exhaust

systems, and arson are frequent
sources of ignition. As communities
continue to expand into these high-risk
areas, the danger only increases.

Since natural areas are deeply val-
ued by the community and critical

to our well-being, it is important that
they remain natural. Consequently,
we must learn to live with wildfire by
becoming fire-adapted, just as Cen-
tral Texas plants and animals have. A
fire-adapted community is comprised
of informed and prepared residents
who understand the potential for
wildfire and collaboratively take action
to safely co-exist with it. Wildfires can,
and will occur in Central Texas; but in
a fire-adapted community, they do not
have to be catastrophic.

Although the risk of wildfire impacts
to human life and property can’t be
eliminated, the probability of harm can
be greatly reduced through applied
knowledge, sound decision-making
and responsible actions. To achieve
the mutual goals of wildfire risk reduc-
tion and responsible stewardship of
natural areas, Environmental Best
Management Practices should be
implemented before a wildfire occurs.

Given that fire is important to the health
and integrity of many ecosystems, in
most cases, no human intervention

is needed after a fire. However, some
wildfires can impact human development,
accelerate erosion, degrade water qual-
ity, and generate waste and debris that
requires special handling and disposal.

In these situations, Environmental Best
Management Practices employed after

a wildfire can prevent further damage,
expedite recovery, and reduce future risk.
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UNDERSTAND YOUR RISK, IDENTIFY RESOURCES
AND KNOW YOUR LIMITATIONS

Take Reyporicoclity

Do not assume that emergency service
providers will be able to save you and
your property — you must be proactive
and take responsibility for the protec-
tion of your life and property!

In a severe wildfire event, there are
typically more homes that need protec-
tion than there are firefighting resources
available. Some homes may be lost
simply due to a lack of resources. With
limited resources to protect structures,
firefighters are trained to conduct
structural triage to try and save as many
homes as possible. Some homes just
need monitoring, some can be saved
easily, some will need extensive effort
and some will not make it. If a home
has poor access, lack of escape routes
and safety zones, or no safe place to
fight the fire, then firefighters may de-
cide not to protect that home because
it puts their lives at too great of a risk
and consumes their limited resources.
Conversely, properties that are well-pre-
pared are typically prioritized as the first
to save. There are lots of things you can
do to prepare for a wildfire event - read
further for more information.

Soek Newtning

Before conducting wildfire management activities on your property, seek train-
ing. Factors that contribute to home ignitions during wildfire events are not
always intuitive. It is essential to have an accurate understanding of a property’s
wildfire risk that is based on sound science, rather than fear alone. Do not act
prematurely. Some proper training and instruction is often necessary to correctly
identify and mitigate wildfire hazards on your property. Without proper education,
many well-intentioned actions can actually increase fire hazards and result in
environmental damage. In addition, some actions may even be illegal and could
result in fines or additional costs to mitigate hazardous debris, environmental
harm or other property damage. For additional educational resources, see the
list of websites at the end of this publication.

E

Upon request, the City of Austin and Texas A&M Forest Service will visit your neighbor-
hood and offer training on ways to reduce wildfire risk.



Y nderedtand Hoew Fere Behaveor Threeaters Vowe Homee

Wildfire can threaten structures in three ways: radiant heat, direct flame contact, and burning embers.
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Contact by Flames:

This type of threat occurs when vegeta-
tion and other fuels burning near the
house produce flames that come in
contact with the home and ignite it. Of-
ten it happens when fire burns through
a uniform layer of vegetation right up
to the house. Defensible space around
the home is the most effective way to
reduce this threat.

Direct flame contact occurs when vegetation, adjacent structures, or other fuels burn-
ing near the house produce flames that come in contact with the home and ignite it.

Radiated Heat:

Radiated heat is produced by electro-
magnetic waves that travel outward
in all directions from a flame. When a
house receives enough radiated heat
for a sufficient amount of time, it will
ignite. Sometimes radiated heat can
burst windows and allow fire to enter
the house. Constructing homes with
fire resistant materials is the most ef-
fective way to reduce this threat.

Right: The vinyl siding and window frame
on this home melted when exposed to
radiant heat. When a structure receives
enough radiated heat for sufficient time,
it will ignite.




Flying Embers:

Embers, also known as fire brands,
pose the single greatest wildfire threat
to a structure. In severe fire conditions,
embers can be lofted high into the air
and transported more than a mile by
fast moving air currents. A high-inten-
sity fire can produce a virtual blizzard
of embers. You can’t control where
embers land, but you can control what
happens when they do. Don’t give hot
embers the chance to land on easily-
ignitable materials and start a new
fire. Wood shake roofs and accumu-
lated leaf litter inside rain gutters are
especially vulnerable to ember ignition.
Also, embers can easily intrude your
home through unscreened pathways,
like attic vents. Removing easily-ignit-
able materials and restricting potential
pathways for embers to enter a struc-
ture are the most effective methods to
reduce this threat.

Collnboreate witt yowre Commeedly

It’s the little things that count. Embers, also known as firebrands, pose the greatest
threat to a home. In some fire conditions, embers can be lofted high into the air and
transported more than a mile. If burning embers land in easily ignitable materials, a
new fire can start.

Action (or lack of action) on an individ-
ual property will affect the survivability
of other properties nearby. By col-
laborating with neighbors, fire protec-
tion authorities and other community
stakeholders, residents can make
their own property - and their neigh-
borhood - much safer from wildfire.
Participate in a localized Community
Wildfire Protection Plan to collectively
identify community hazards and ways
to improve wildfire preparedness. Con-
sider pursuing recognition as a “Fire-
wise Community” through the National
Fire Protection Association’s Firewise
Communities/USA® program, which
encourages and acknowledges citizen
involvement in reducing wildfire risk by
working together. To learn more about
Community Wildfire Protection Plans
and the Firewise Communities/USA
program,please refer to the following

resources:
Neighborhoods can be much more successful at reducing wildfire risk when working * NFPA Firewise Communities/USA
together and utilizing programs like Firewise Communities. website: http://www.firewise.org/

usa-recognition-program.aspx

¢ Austin Fire Department - Fire-
wise Program Coordinator:
(512) 974-0298

* Texas A&M Forest Service - Wild-
land Urban Interface Specialist:
(512) 339-4118 6
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To find information about your local
Austin or Travis County fire depart-
ment, including where the nearest fire
station is, visit the following websites:
* Travis County Emergency Service
Districts and Fire Stations:
http://www.co.travis.tx.us/fire_
marshal/esd.asp.
* Austin Fire Department
Fire Station Map:
http://austintexas.gov/sites/
default/files/files/Fire/station-
mapall.pdf
* Fire Station Addresses:
http://austintexas.gov/page/
index-afd-stations-addresses

Pl Aecess and
Edeape Rovted

When propelled by strong winds, a
wildfire can move as fast as 60 miles
per hour! Proactive home defense
measures can significantly increase a
home’s likelihood of survival, but these
measures cannot guarantee personal
safety in the face of a catastrophic
fire. It is paramount to have a family
disaster plan and exit strategy in place
before an event that necessitates
evacuation. Know the configuration

of your neighborhood and identify

Prepare an exit strategy with multiple escape routes before emergency strikes.

multiple emergency escape routes in
your area. If you have concerns regard-
ing limited entrances and exits to and
from your neighborhood, contact your
local fire department. When told to
evacuate by authorities, leave the area
immediately and choose a route that
leads away from the fire. Stay alert to
changes in the speed and direction of
fire and smoke.

By evacuating early, you can avoid being
caught in fire, smoke or road congestion
and give your family the best chance of
surviving a wildfire.

Remember that your safe way out, is
the fire department’s way in. Keep veg-
etation maintained so that driveways
and private roads are clear and ready
for an emergency exit by your family,
and for emergency access by respond-
ers. The 2012 International Wildland
Urban Interface Code (under consider-

L —

ation for adoption in Austin) calls for an
unobstructed driveway clearance of at
least 12 feet wide by 13 feet 6 inches
high. Keep fire hydrants clearly visible
and accessible. Identify your home and
neighborhood with clear and easily
readable street names and numbers.

Praeteee Situational
Aweveeredd

Wildfire can occur at any time through-
out the year, but the risk increases
during dry and windy conditions and

in periods of extended drought. Dur-
ing “high-alert” or “red-flag” fire days,
pay close attention to conditions and
locations of flammable materials on
your property. Take extra precautions
on these days with measures such as
moving straw mats and wicker patio
furniture inside, sweeping leaf litter off
the patio, and mowing with a manual
mower or string trimmer to avoid poten-
tially dangerous sparks and fuel leaks.

' FIRE DANGERTODAY
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Take extra precautions when conditions
bring heightened wildfire risk.

Register for the regional Emergency No-
tification System, which uses a “reverse
dialing” telephone method to notify
individual members of the public of
critical emergency information in situa-
tions where property or human life is in
danger. Citizens can link their land-line
and/or cell phones to multiple Central
Texas locations, including their homes,
businesses, and homes of loved ones.
If a public safety agency activates the
system in a particular location, the sys-
tem will attempt to send an emergency
message to phones registered for that
area. To register for this service, visit:
http://alertregistration.com/capcog/.

If you would like to receive a cell phone



Captain Portie with the Austin Fire Department Wildfire Mitigation Division assisting homeowners by identifying hazards and assess-

ing wildfire risk

text message when the Travis County
burn ban status changes

(i.e. when a burn ban has been lifted
or a new ban put in place), sign up at:
http://www.co.travis.tx.us/fire_mar-
shal/news/burn_ban_alerts.asp.
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Identify and prioritize the potential fire
hazards of your structures, landscape,
and surrounding areas before taking
risk mitigation actions. You can contact
your local fire department or the Texas
A&M Forest Service to request a wild-
fire risk assessment.

Visit http://www.Prepared.ly to review
current conditions and understand
how they relate to your area’s wildfire
risk, schedule an on-site consultation
for your home and neighborhood with
local wildfire prevention experts, and
stay informed and proactive about
the threat of wildfires in your area by
signing up for fire alert notifications. To
learn more about specific wildfire risk
levels in your geographic area, access
the Texas Wildfire Risk Assessment
Portal (TXWRAP) at http://www.Texas-
WildfireRisk.com.

When planning actions to take in re-
sponse to the hazards identified, keep in
mind, structure protection efforts are gen-
erally less effective the farther they occur
from the structure. A helpful strategy
when evaluating your risks and prioritizing
action items is to start from the ridgeline
of the roof and move outward.

Stay within Vour
Preoperly Boundweied

Your property alteration and manage-
ment activities are limited to your prop-
erty - so identify your property bound-
aries! Risk mitigation actions on your
own property are the most effective in
protecting your property from wildfire,
and should always be implemented
before considering potential hazards on
adjacent properties. You could be liable
for costs of mitigating the damage you
cause to other property, in addition to
other legal action for trespassing. If you
have concerns about potential hazards
outside of your property boundaries,
contact the respective property owner
to discuss the situation. Again, this is
where having a localized Community
Wildfire Protection Plan can help.



To discuss wildfire concerns on public
land, contact the appropriate man-
agement authority. Common wildland
management agencies in the Austin
area include:

» City of Austin Balcones Canyon-
land Preserve and Water Quality
Protection Lands
Austin Water Utility, Wildland
Conservation Division:

(512) 972-1662

¢ City of Austin Parks and Natural
Spaces, City of Austin Parks and
Recreation Department, Park
Rangers:

(512) 978-2600

» City of Austin Electric Utility
Easements, Austin Energy:
(512) 494-9400

» City of Austin Drainage Ease-
ments, City of Austin Watershed
Protection Department:

(512) 974-2550

¢ Travis County Preserve Lands
Travis County Natural Resources
Program Manager:

(512) 854-7214

¢ Travis County Parks
Travis County Park Rangers:
(512) 263-9114

¢ Balcones Canyonland National
Wildlife Refuge
United States Fish and Wildlife
Service, Balcones Canyonland
National Wildlife Refuge Office:
(512) 339-9432

* Texas State Parks
Texas Parks and Wildlife Depart-
ment: (512) 389-4800

* Lower Colorado River Authority
Parks, Recreational Areas and
Natural Resource Centers
Lower Colorado River Authority:
(512) 473-3200

¢ The Nature Conservancy Lands
and Conservation Easements
The Nature Conservancy, Texas
Field Office: (210) 224-8774

Trees and other vegetation are valuable natural resources that offer a wealth of benefits.

Rocogrgse Netweal
Aodoweeed

Identify important environmental
resources on your property. Central
Texas is a unique place with abundant
natural resources. Pay special atten-
tion to water bodies such as creeks,
rivers and ponds. Some natural

areas may include protected “Criti-
cal Environmental Features,” such as
wetlands, springs, caves, sinkholes,
bluffs, and certain rock formations.
Knowing what these features are and
where they are located on your prop-
erty will allow you to plan for their pro-
tection. Establish a buffer of natural
vegetation, such as native grasses,
around these critical features.

Apprecctate the Vautue
4 Vegetaton

Austin’s urban forest is a healthy and
sustainable mix of trees and other
vegetation that comprise a thriving
ecosystem valued, protected and
cared for by the City and its citizens as
an essential environmental, economic,
social and community asset. In 2013,
Austin ranked as one of the 10 best
urban forests in the country (American
Forests, “American Forests Names the
10 Best U.S. Cities for Urban Forests”).

Trees offer us a multitude of benefits,
many of which are discussed below.

Environmental Benefits
Trees improve the environment in which
we live by moderating climate, reduc-
ing erosion, treating stormwater runoff,
cleansing the air, and harboring wildlife.

Vegetation moderates the sun and
wind that can be extreme in our local
climate. Radiant energy from the sun

is absorbed or deflected by leaves on
deciduous trees in the summer and
only filtered by branches of deciduous
trees in winter. Trees also lower air tem-
perature by evaporating water in their
leaves. The larger the tree, the greater
the cooling effect. Trees in cities mod-
erate the heat-island effect caused by
pavement and buildings in commercial
areas. Shade trees can make buildings
up to 20 degrees cooler in the summer
(“Trees and the Environment”). Wind
speed and direction is also affected by
trees. The more compact the foliage on
the tree or group of trees, the more ef-
fective the windbreak.

Tree canopies intercept and slow the
erosive forces of rainfall, sleet, and
hail, providing protection for valuable
topsoil. Root systems stabilize soil and
further reduce erosion potential. Trees
and other vegetation absorb water
during a storm event and decrease the
velocity of damaging runoff peaks in a
watershed. Vegetation improves water
quality by filtering sediment and other
pollutants from stormwater before it
enters creeks, rivers and aquifers.



Trees and other vegetation improve
air quality by absorbing air pollutants
such as carbon dioxide (a major green-
house gas), ozone, carbon monoxide,
and sulfur dioxide - and producing
precious oxygen. A mature tree re-
moves 60 to 70 times more pollution
than a newly planted tree (Missouri). A
two-acre stand of trees can remove a
quantity of carbon dioxide that is emit-
ted by a typical passenger vehicle, and
produce enough oxygen to support 36
people (“Trees and the Environment”).

Trees are critical for wildlife. As a tree
moves through its life-cycle from seed,
to seedling, to tree, to snag, to decay-
ing log, to dirt, wildlife depends on

it all along the way. Living trees are
used by wildlife for food, shelter and
reproduction sites. Many animals also
use trees for resting, nesting and for
places from which to hunt or capture
prey. When trees mature, animals

are able to enjoy delicious fruits and
foraging opportunities. During times of
extreme heat or precipitation, animals
can seek shade and shelter under the
trees without being away from their
food source.

Economic Benefits
Individual trees and shrubs have
value, but the variability of species,
size, condition and function makes
determining their economic value dif-
ficult. The economic benefits of trees
are both direct and indirect.

Direct economic benefits are usually
associated with energy costs. Accord-
ing to the United States Department
of Agriculture Forest Service, trees
properly placed around buildings can
reduce air conditioning needs by 30
percent and save 20-50 percent in
energy used for heating. Annual ener-
gy cost reductions in U.S. homes that
can be attributed to trees are said to
be around two billion dollars (United
States 6). As components of a well
maintained landscape, trees can add
value to your home. Property values
of landscaped residences are 5 to 20
percent higher than those of non-
landscaped homes (International).

The indirect economic benefits of
trees within a community are even
greater. Customers pay lower electric-
ity bills when power companies build
fewer new facilities to meet peak
demands, use reduced amounts of
fossil fuel in their furnaces, and use
fewer measures to control air pol-
lution. Communities can also save
money if fewer facilities are needed
for regional stormwater controls. To
the individual, these savings may
seem small, but to the community as
a whole, reductions in these expens-
es can be substantial.

Social and Communal
Benefits

Trees and other vegetation offer a
natural component in our urban land-
scape that beautifies our surroundings
and provides a sense of serenity. The
calming effect of urban forests have
been documented to reduce work-
place stress levels and fatigue, calm
traffic, and even decrease the recov-
ery time needed after surgery. Trees
can also reduce crime. Apartment
buildings with large amounts of land-
scaping and greenspace have statisti-
cally lower crime rates than nearby
apartments without trees. Because of
their potential for long life, trees are
frequently planted as living memorials.
We often become personally attached
to trees that we, or those we love,
have planted. The strong tie between
Austin’s citizens and trees is often evi-
dent when community residents speak
out against the removal of trees for
development or rally to save a particu-
larly large or historic tree.

Even when located on a private lot,
the benefits provided by trees can
reach well out into the surrounding
community. Likewise, large-growing
trees can come in conflict with utili-
ties, views, and structures that are
beyond the bounds of the owner’s
property. With proper selection and
maintenance, trees can enhance and
function on one property without in-
fringing on the rights and privileges of
neighbors. Trees often serve several
architectural and engineering func-

tions. They can offer privacy, empha-
size views, screen out objectionable
views, reduce glare and reflection, act
as sound barriers, and direct pedes-
trian traffic. Trees also provide back-
ground to and soften, complement,

or enhance architecture. Trees bring
natural elements into urban surround-
ings and increase the quality of life
for residents of the community.

While trees provide much prosperity,
they also incur some costs. Investing
in a tree’'s maintenance will help to re-
turn the benefits you desire. The costs
associated with large tree removal
and replacement can be significant. In
addition, the economic and environ-
mental benefits produced by a young
replacement tree are minimal when
compared to those of a mature speci-
men. Extending the functional lifespan
of large, mature trees with routine
maintenance can delay these expens-
es and maximize returns. An informed
home owner can be responsible for
many tree maintenance practices.
Corrective pruning and mulching gives
young trees a good start. Shade trees,
however, quickly grow to a size that
may require the services of a profes-
sional arborist. Arborists have the
knowledge and equipment needed to
prune, treat, fertilize, and otherwise
maintain a large tree. To find a quali-
fied arborist that can answer ques-
tions about tree maintenance and
implement recommended treatments,
visit: http:;//www.treesaregood.com/find-
treeservices/FindTreeCareService.aspx.
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VA

Some natural areas may contain
habitat that supports threatened

and endangered species. In Travis
County, 25 animal and plant species,
including the golden-cheeked warbler,
black-capped vireo, texas-horned
lizard, several salamanders, numerous
cave-dwelling species and freshwater
mussels are listed (or candidates to be
listed) as threatened or endangered
by state and federal authorities (Texas
Parks and Wildlife). Threatened and
endangered species habitat is protect-
ed by federal, state, and local regula-
tions, even on private property. The
Texas Parks and Wildlife Department
provides management guidelines for
several of the threatened and endan-
gered species that occur in the Austin
area, found at:
https://www.tpwd.state.tx.us/hunt-
wild/wild/wildlife_diversity/nongame/
management/

The Golden-cheeked Warbler could be
particularly susceptible to adverse im-
pacts resulting from poorly implement-
ed wildfire risk reduction activities. The
songbird breeds in only one location

in the world: Central Texas. Habitat
loss results from urban encroachment,
widespread clearing of Ashe juniper

as a range management practice, and
other threats such as oak wilt. High
quality breeding habitat for these birds
is characterized by mature woodlands
of Ashe juniper and a mix of oaks and
other broad-leaved species with dense
canopy cover. Some of this habitat

can be found in western Travis County
nature preserves, often extending out-
side preserve boundaries onto private
property. The United States Fish and
Wildlife Service published Best Man-
agement Practices for treating veg-
etation that may be associated with
endangered golden-cheeked warbler
habitat, available online at:
http://www.fws.gov/southwest/es/
Documents/R2ES/AUES_GCWA_FI-
NAL_BMP.pdf

Unique and diverse ecosystems in Travis County are home to many threatened and en-
dangered species, including the Golden-cheeked Warbler (Setophaga chrysoparia). Poorly
implemented wildfire risk reduction activities may result in adverse impacts to protected
wildlife habitat.

The guidelines aim to reduce the in-
tensity of wildland fire while minimizing
potential impacts to the bird.

Obserrve the Cety 0/
Auwstin Teee Protection
Oredlranece

For additional assistance with identify-
ing and managing protected habitats,
contact:
¢ Texas Parks and Wildlife Depart-
ment: (512) 389-4800
* United States Fish and Wildlife
Service, Austin Ecological Ser-
vices Office: (512) 490-0057
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The City of Austin’s Tree Protection Or-
dinance regulates the removal and ma-
jor pruning of large trees - those that
are 19 inches and greater in diameter
(measured 4.5 feet above ground sur-
face). Most trees this size are hundreds
of years old, so it is important to care-
fully evaluate the need to remove them
and consider alternatives. Protected-
size trees require a permit from the
City Arborist for tree removal, pruning



The Austin Fire Department carefully manages a prescribed burn.

more than 25 percent of the canopy,
or impacts the critical root zone (i.e.
constructing a utility trench, sidewalk,
driveway, irrigation lines, or foundation
near the tree). Trees smaller than 19
inches in diameter are not regulated.
For more information on Austin’s Tree
Protection Ordinance, visit the City
Arborist website at: http://austintexas.
gov/department/city-arborist, or con-
tact the City Arborist at:

(512) 974-1876.

Aoty Regecluteord
and! Peenedtlang

Identify other federal, state, and local
codes and regulations that may apply
to your wildfire preparedness activities,
including rules enforced by homeown-
ers associations or other local govern-
ing jurisdictions. Obtain necessary
permits or authorization before per-
forming significant activities such as
land grading, building a retaining wall,
constructing a permanent erosion or
sediment control structure, or perform-
ing work near streams, wetlands, or
other protected environmental fea-
tures. Be aware of the City of Austin
Hill Country Roadway Ordinance, which
requires properties within designated
geographic corridors to preserve
vegetation in a natural state on por-
tions of the property, including along
the roadway. For properties subject to
this ordinance, refer to the property’s

approved site development plan to
determine where the protected natural
areas are located before performing
vegetation management activities. For
additional information about permitting
and other regulatory requirements in
the City of Austin, contact the Develop-
ment Assistance Center at:

(512) 974-6370.

Yeale/edtland
Prederecbed Feore

Did you know that fire can be good for
people and the land? Prescribed fire
(sometimes referred to as prescribed
burning, controlled burning, or good
fire) is a land management tool that
can be used to:

¢ Restore fire to the landscape,
simulating natural processes;

* Reduce unnaturally high accumu-
lations of vegetation;

¢ Decrease the risk and severity of
unwanted wildfires in the future;

¢ Lessen the potential loss of life
and property;

¢ Control many undesirable plant
species, plant diseases and
pest insects;

¢ Create and enhance wildlife
habitat and increase availability
of forage;

* Promote the growth of native
trees, wildflowers and other
plants; and

* Expose mineral-rich soil and
recycle plant nutrients back to
the soil.

When utilized correctly by profession-
als, prescribed fire is applied only after
developing a written plan that identifies
land management goals and specific
fire use strategies to be used to safely
achieve those goals. Prescribed fire
plans address characteristics of the
land being treated (like topography and
vegetation type) and include carefully-
defined parameters for temperature,
humidity, wind, moisture of the vegeta-
tion, and conditions for the dispersal of
smoke. The plans also specify how the
fire will be applied, by whom, and what
fire control people and equipment must
be on-scene before the burn can com-
mence. After the plan is complete and
conditions are right, a prescribed burn
can proceed under the supervision of

a qualified burn manager. Low intensity
fire is skillfully applied to selectively
burn fuels like dead wood, brush, for-
est understories, and grassland. The
smoke from a prescribed fire can be a
nuisance, but when prescribed fire is
planned and executed by professionals,
smoke impacts can be greatly reduced.

Prescribed fire is usually the ideal
wildland fuel treatment method. It is
very compatible with environmental
goals and a cost-effective alterna-
tive to more labor intensive and time

Application of prescribed fire can result in

less intense, and fewer wildfires. 5



consuming methods like mechani-

cal or hand-clearing of vegetation.

The Wildland Conservation Division

of the Austin Water Utility commonly
uses prescribed fire on City of Austin
wildlands. On Water Quality Protection
Lands, where the management goal is
to return the land to an oak-juniper sa-
vannabh, it effectively reduces invasive
plants and invigorates native grasses.
On Balcones Canyonland Preserve
properties, prescribed fire creates and

maintains habitat for an endangered
songbird, the Black-capped vireo. City
staff works closely with local fire de-
partments and natural resource part-
ners to ensure that adequate planning
and resources are in place to conduct
prescribed fires safely.

Periodic fire events have always played
an integral role in many Central Texas
ecosystems, and they will continue to
occur. Therefore, it's not a question of

if the land will burn again, but when
and under what conditions - controlled
or uncontrolled? Application of pre-
scribed fire can result in less intense,
and fewer wildfires.

Residents are not allowed to conduct
prescribed burns, including brush pile
burns, inside Austin city limits. If you
have questions about using fire as a
management tool, contact your local
fire department.

EVALUATE AND MODIFY YOUR PROPERTY

#Hweden the Honmee

A “hardened home” has reduced
wildfire risk because it uses many non-
combustible building materials and is
maintained in a fire-resistant condition.
The Firewise approach begins with a
hardened home as the primary fire pro-
tection method, and moves outward.
The farther you move away from a
structure, the less effective efforts are
at mitigating the wildfire risk.

A hardened home constructed with non-
combustible building materials is the best
defense against falling embers, and greatly
improves a home’s chances of survival.

Individuals planning a new construc-
tion or renovation project should take
advantage of the opportunity and
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Falling embers from a wildfire can easily ignite leaves and dry debris collected in rain gutters.

maximize the structure’s fire-resistant
qualities by incorporating the following
design elements and building materi-
als. Others who are not building a new
home or planning a major renovation
can still integrate many home harden-
ing measures at no or little cost.

e Large roof surfaces are capable
of catching burning embers, mak-
ing them one of the most vulner-
able components of a house.
Wood shake roofs are especially
prone to ignition and should be
avoided, even when treated with
a fire-retardant sealant. Embers
can set a roof on fire by get-
ting lodged between shingles or
igniting collected leaf litter and
debris. Use ignition-resistant,
Class A-rated roofing materials
such as composition, metal or tile
(with bird stops) and keep roof
surfaces clear of debris. Roof fea-

tures such as dormers and split-
level roofs create inside corners
and other nooks that are more
likely to accumulate leaf litter and
other ignitable material. Where
possible, cover those corners
with metal roof flashing.

¢ Embers can find their way into
your attic through unscreened
vents. From inside the attic,
install a 1/8-inch metal screen
over vent openings to create a
barrier and restrict ember intru-
sion. Over time, 1/8-inch screen-
ing may become clogged with
debris. Routine maintenance
should be completed to keep the
vent clean and effective.

¢ Eaves protect a home from
rainwater, but during a wildfire
event, they can be vulnerable to
direct flame contact and embers



entering through soffit vents. Eaves that are boxed in with non-combustible
materials can withstand flames better than open eave configurations. Install
angle flashing along the roof edge and screen soffit vents to prevent embers
from entering the attic area.

Equip chimneys with a spark arrestor screen covering the opening. The screen
should have openings no smaller than 3/8-inch and no larger than 1/2-inch.

Check your gutters to ensure they are clear. Consider installing gutter
guards or screening to prevent leaves and other ignitable material from
building up. Maintain the roof where the gutter connects so that debris does
not accumulate between the installed gutter guard and roof. Metal gutters
equipped with angle flashing for edge protection are recommended.

To increase a home’s resistance to radiant heat and direct flame contact,
exterior walls should be made of ignition-resistant materials. Insulated
concrete forms, or ICFs, are polystyrene blocks that fit together to form a
home’s shell and then filled with concrete creating solid walls that can re-
portedly withstand fire up to four hours. Other siding materials that offer fire
protection include cement siding, stucco or fire-retardant treated wood.

Windows should be double-paned, with one of the panes made of tempered
glass. This will reduce the potential for radiant heat to break the window
and spread fire inside the home.

Remove debris and other flammable material from exterior crawl spaces,
including under your deck or balcony. Then screen the open area using
1/8-inch metal screen reinforced with non-combustible skirting to create a
barrier for embers. Don’t store firewood in these locations.

Think about other areas where leaves and fine debris normally gather when
the wind blows. During a fire, these same places are also where embers will
likely collect and could start a fire.

Keep fire from gaining a foothold on your deck by using fire-resistant, Class
A-rated deck and framing materials. Pressure-treated deck boards that
contain fire-retardants are an economical choice for good fire protection,
but tend to leach toxins over time, degrading both the environment and the

Wooden privacy fences can act as a wick
and carry fire directly to your home.

Use ignition-resistant, Class A-rated
roofing materials and keep roof surfaces
clear of debris.

Non-combustible building materials and
design, and the quality of defensible
space surrounding the structure are key
factors that give your home the best
chance of surviving a wildfire.

14
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stability of the wood. Toxin free
alternatives that offer equal or
better fire protection include com-
posite decking (made from PVC
and wood fiber), and wood-and-
glass boards (created by soaking
lumber in liquid glass and then
baking it).

* Wooden privacy fences can act
like a wick and can carry fire di-
rectly to a structure. Interrupt this
conduit for fire by inserting sec-
tions of fence made of honcom-
bustible materials such as stone
or wrought iron, especially for the
sections of fence that attach to
the home or run under eaves.

* Consider having multiple garden
hoses that are long enough to
reach any area of your home and
any structure on your property.

* |f your home is dependent on a
well for water, install a backup
generator so that water is still
available if the electricity goes
out.

For more detailed information on
Firewise home construction, renovation
and maintenance visit:
http://texasforestservice.tamu.
edu/uploadedFiles/Edited%20
2012materials%5B1%5D.pdf

Creente aed Mutrtetr
@ Defersibte Soace

Defensible space around a home is
one of the most effective fire protection
tools. Defensible space is a specially
designed protective buffer around a
building where potential fuels (vegeta-
tion and other materials) have been
modified, reduced, or cleared to:

* Produce a barrier that impedes
wildfire from reaching your home,

* Prevent a house fire from spread-
ing into a wildland or to neighbor-
ing properties,

Effective defensible space helped save this home during the Steiner Ranch wildfire in

September 2011.

¢ Reduce exposure to radiant heat,

¢ Limit flammable materials where
an ember could land and start a
new fire, and

¢ In the event of a fire, provide ma-
neuvering space for emergency
responders to safely conduct fire
suppression operations.

With some careful planning, you can
achieve a landscape that is aesthetically
pleasing and helps protect your home
from wildfire.

Firewise landscape designs have a bad
reputation of being unattractive; howev-
er, with some careful planning, you can
achieve a landscape that is aesthetical-

ly pleasing and contains fire rather than
fuels it. A common misconception is
that defensible landscape design calls
for the stripping of trees and plants,
leaving a barren wasteland of a yard.
Reduction of plant fuels is a key com-
ponent, but defensible space does not
require the removal of all vegetation to
be effective. In fact, improper or poorly-
conceived clearing can actually make
the area more fire-prone. Keep in mind,
defensible space does not necessarily
eliminate fire, but rather changes the
behavior of fire in a way that reduces
flame length, fire intensity and ember
production. Choosing the right plants,
spacing them strategically to provide
enough distance between plant groups
and structures, and maintaining a
healthy landscape will have a dramatic
effect on fire behavior.



This Bastrop home had an attached
wooden deck surrounded by dense veg-
etation. These types of conditions often
result in home loss during a wildfire event.

The size and shape of your defensible
space depends on many factors. Devel-
opers, homeowners, insurance provid-
ers and architects search for a specified
setback distance for defensible space.
What’s the magic number? Through the
research of multiple agencies and scien-
tists, a value of 30 feet was determined
and is still a common standard. Over
time, the idea of defensible space has
evolved and changed, introducing new
terms like “inner and outer protection
areas,” “Zones 1-3,” and the “home-
ignition zone.” These methods are an
attempt to simplify complex concepts of
defensible space and seek a “one-size-
fits-all” answer. The result has confused
many homeowners and caused them to
misunderstand the true intent of defen-
sible space. A standard buffer distance
should not be applied universally to
every structure. Homeowners and de-
velopers should be aware that standard
defensible space recommendations,
including those provided in this publica-
tion, require adjustments based on the
structure’s unique footprint, location on
the topography, property size, proximity
to wildlands, surrounding vegetation,
and local climate. Fuels and site con-
ditions need to be assessed beyond
“standard” distances around homes to
fully account for real wildfire threats in a
site-specific context. In an urban setting
like Austin, the size of defensible space
is often limited by the property boundar-
ies of small lots. Surrounding properties
can be a significant threat if ignited by
fire. Members of a fire-adaptive commu-
nity must work in unison to reduce the
risk of structure-to-structure burning,
which can cause extensive damage to
entire neighborhoods.

A retaining wall constructed with noncombustible materials can help prevent a fire from
moving up a slope, and provides key defense to homes located on steep topography.

The landscape within a defensible
space is a dynamic, constantly chang-
ing system which must be diligently
maintained. The following list provides
ideas on how to keep your defensible
space in a fire-resistant condition.

* Be aware of the growth habits
of the plants on your land and
the changes that occur season-
ally. Keep a watchful eye for the
need to reduce fuel volumes
and fuel continuity.

e Timely pruning is critical. In ad-
dition to reducing fuel volume, it
also promotes healthier plants.

* Do not allow material that can
serve as fire kindling to accumu-
late around your property. Rake
and remove leaves, dead branch-
es and other litter as it builds up.

* Remove annual, herbaceous
plants after they have gone to
seed or when the stems become
overly dry.

* Mow or trim grasses to a low
height within your defensible
space. This is especially impor-
tant as they cure and dry.

* When clearing and treating

vegetation for fuel reduction,
target plants that are undesirable
(such as exotic invasive species),
overgrown, considered “highly-
flammable” species, dead, dying,
or damaged.

Do not store yard waste or fire-
wood inside the defensible space.

Be aware, when vegetation

is removed to bare soil, it will
eventually be replaced, often by
fast-growing grasses or invasive
plant species that are even more
difficult to manage.

Replant with fire-resistant natives
after significant vegetation removal.

16



Aecowdt fore Topogreaply B

The Texas Hill Country is known for its
canyons, hilltops and valleys, but these
beautiful features can put structures
at increased risk of wildfire. The to-
pography around buildings is a major
consideration in assessing wildfire risk
exposure. Fires generally tend to burn
uphill where they can produce more
flaming embers that are capable of
travelling longer distances, have longer
flame lengths, and travel much faster
and more intensely than fires moving
along flat ground. Therefore, structures
built on vegetated hillsides or at the
edge of a ridge or bluff are at greater
risk and warrant extra precautions.

* For new construction, or when
making future improvements,
incorporate ignition-resistant ma-
terials and design features into
the building plans;

* Where possible, extend the
downslope defensible space
distance and implement a more
aggressive vegetation manage-
ment plan in that area;

* Consider building a noncombus-
tible retaining wall downslope to
bolster the effectiveness of your
defensible space and prevent fire
from spreading farther upslope.

Linedt Fuel Contenadly

To restrict a fire’s ability to travel via
direct flame contact and radiant heat,
plant clusters must be well-spaced
with adequate horizontal and vertical
separation between one another, and
to structures. When adding plants to
your landscape, follow the general rule,
“Put the right plant in the right place.”
Arrange plants in small groups and
islands, not in large masses.

For the area immediately around your
home, practice the “fire-free three”
technique: within the first three feet of
structures and attachments such as
decks and porches, avoid the use of
flowerbeds, shrubbery and bark muich.
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Austin’s Firewise Program Coordinator evaluates a steep vegetated canyon slope and
the associated risk to homes above.

Instead, use non-flammable landscaping materials in this area, such as gravel
and decorative pavers. If plants are strongly desired in this critical space, choose
perennial plants with high-moisture content.

Island landscaping allows for space between fuels and will slow the spread of fire.

Further reduce horizontal fuel continuity inside the defensible space by identifying
and correcting hazards like dry grass growing up against or leading to the founda-
tion, or a woodpile next to the home or deck. Organic wood mulch is often used in
home landscapes. If mulch becomes dry, it can be easily ignited and potentially
convey fire to your home. If wood mulch is used in your defensible space, exercise
caution and keep it moist to prevent possible ignition. Stop or slow the lateral
movement of fire by creating fire-breaks with non-combustible features such as
rock pathways and stone walls weaving through your landscape, boulderscapes,
driveways, and healthy lawns.

These fine grasses and shrubs provide continuous fuel and will allow a fire to spread
uphill to the wooden deck and home.



Break the vertical continuity between
surface vegetation, tree canopies, and
structures by removing “ladder fuels”
in the defensible space. Ladder fuels
enable fire to spread upward from
low-level vegetation into tree canopies
or structures. Do not plant potentially
large trees and shrubs under utility
lines or roof eaves, and place small
trees and shrubs away from larger
trees to avoid creating ladder fuels.
Remove dead vegetation underneath
bushes and shrubs.

Closed tree canopies can suppress highly flammable grasses and other surface fuels.
Removal of intermediate ladder fuels results in a “shaded fuel break” which can be ef-
fective in slowing or stopping the spread of fire.

Choode Fere-Redditant Pluls that e Nateve o Adzpled to

Centeal Texed

There are no “fire-proof” plants. All
vegetation - naturally occurring and
ornamental, native and exotic - can
burn during intense wildfire. But, some
vegetation is more flammable than oth-
ers and can greatly increase the speed
with which a fire spreads.

Select native and adapted plant spe-
cies for your defensible space that are
high in moisture content and can be
easily pruned and maintained. Plants

that are native or adapted to Central
Texas are usually resilient to extreme
seasonal temperatures and generally
require less water to survive, making
them the best-suited plants to tolerate
the local climate. This may become
important during extended drought
when water resources are limited by
watering restrictions. Additionally, many
native species are fire-adapted, which
means that their tops may burn off in
a fire, but the roots develop to such an
extent that they are typically the first

Left: Plants with high moisture content, such
as succulents, are generally less flammable.

to regenerate after a fire. The robust
root systems of natives also reduce
the potential for property damage from
post-fire erosion. For guidance on spe-
cific native and adapted plant species,
refer to the City of Austin Grow Green
Gardening Education Program (www.
growgreen.org) and Recommended
Native and Adapted Plant Guide (www.
austintexas.gov/department/grow-
green/plant-guide). Do not be confused
when consulting the plant guide re-
sources - not all native and adapted
plants are fire-resistant.

Exotic and invasive plants can lead

to property conditions that are more
susceptible to fire. Exotic species that
are not drought-resistant are prone to
dying during a drought, thereby creating
additional fuel. Invasive plant species
grow and spread rapidly, creating un-
manageable fuel.

General concepts to keep in mind when
choosing and maintaining fire-resistant
plant species include:

18
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¢ A plant’s moisture content is the

single most important factor gov-
erning its flammability. Keep your
landscape plants well-irrigated, as
allowed by watering restrictions.
Current information on City of
Austin watering restrictions can be
found at http://www.austintexas.
gov/department/water-conserva-
tion.

Plants with high concentra-

tions of oil, wax, resin, terpenes,
or pitch (usually indicated by
leaves/needles and sap that

are sticky or gummy and have a
strong odor) are generally more
volatile, even when well-watered.
For example, conifers, cedars,
junipers, holly, rosemary, yaupon
holly, and agarita are considered
highly flammabile. If you desire
to use these types of plants in
your landscape, place it outside
of defensible space and ensure
there is adequate vertical and
horizontal separation from other
potential fuels.

Fire-resistant plants do not accu-
mulate or shed large amounts of
combustible materials (litter, fine
branches, twigs, needles or leaves),
which burn readily when dry.

Deciduous plants tend to be
more fire resistant because their
leaves have higher moisture
content and their basic chemistry
is less flammable. Also, when de-
ciduous trees are dormant, there
is less fuel to carry fire through
their canopies.

Plants with an open and loose
branch/stem configuration have a
lower volume of total biomass that
could potentially become fuel.

Plants that grow slowly and
require less pruning will make it
easier to maintain your landscape
in a fire-resistant condition.

In some cases, there is a strong
correlation between drought tol-
erance and fire resistance.

* During periods of extreme
drought and irrigation restric-
tions, prioritize the plants you
wish to save. Provide supplemen-
tal water to those nearest your
home first.

Rocogreze Sleeancitale
Vegettation Bm%é!
Although it may seem counterintuitive,
some types of vegetation - particu-
larly riparian woodlands along creeks,
streams, and rivers - have low igni-

tion potential. Riparian vegetation can
inhibit ignition, diminish fire intensity,
and halt or slow the spread of fire by:

* Reducing wind and air temperature;

* Maintaining higher soil moisture
and humidity; and

* Suppressing the growth of natu-
ral grasses and other fine surface
fuels - the primary carriers of
wildfire in Central Texas.

In addition to wildfire suppression,
riparian vegetation offers a wealth of
other environmental benefits including
stabilizing creek banks and reducing
erosion, filtering and sequestering pol-
lutants, purifying water, creating shade,
regulating water temperature, and
providing excellent wildlife habitat.

When coupled with Firewise strate-
gies around the home, preservation of
riparian vegetation serves the mutually
beneficial long-term goals of increased
environmental integrity and reduced
threat of property damage by wildfire.

Riparian vegetation can inhibit ignition, diminish fire intensity, and stop or slow the
spread of fire, along with a wealth of other environmental benefits.



Constete'e Siagt andl
Breit Prted

Although the removal of dead and
dying vegetation is important in your
defensible space, understand that the
presence of this material in the envi-
ronment benefits wildlife and soil. By
some estimates, the removal of dead
organic material results in a loss of
habitat for up to one-fifth of the ani-
mals in the ecosystem! Standing dead
trees (also known as “snags”), logs,
brush piles, downed woody debris, and
stacks of firewood provide wildlife with
protection from predators, shelter from
inclement weather, a source of habitat,
and feeding places. Snags occurring
along streams and shorelines may
eventually fall into the water, adding
important woody debris to aquatic hab-
itat. Decaying logs retain moisture and
nutrients that aid in new plant growth
and support wildlife such as soil organ-
isms (earthworms, beetles and other
insects). These fuel sources usually do
not pose a significant hazard when lo-
cated outside of the defensible space
and away from structures, roadways,
and other commonly occupied areas.

Practrze Prgoee Neee
Cevee aved! Meveagerserd!

Excessively dense tree canopies can
facilitate crown fire spread and produce
large quantities of flaming embers. Ad-
ditionally, continuous trees canopies in
close proximity to homes can carry fire to
the structure.

Remove dead tree limbs, branches
making contact with roofing and
siding, and branches overhanging
structures and decks. Trim the lower
branches of trees to at least six feet
above the ground. Prune trees to de-
crease canopy density while maintain-
ing canopy closure. Shade provided

by closed tree canopies reduces the
potential for fire by limiting ignition-
prone surface fuels (such as dry
grass), reducing air temperatures, and
maintaining higher humidity.

The Red-bellied woodpecker (Melanerpes carolinus), a prevalent cavity-dweller in Central

Texas, uses a snag.

Right: If a large limb is to be removed,

its weight should first be reduced. This is
done by making an undercut about 12 to
18 inches from the limb’s point of attach-
ment. Make a second cut from the top,
directly above or a few inches farther out
on the limb. Doing so removes the limb,
leaving the 12-to 18-inch stub. Remove
the stub by cutting back to the branch col-
lar. This technique reduces the possibility
of tearing the bark.

Practice proper tree pruning tech-
niques. To learn how much of a tree
should be pruned, and where cuts
should be made, visit
http://www.treesaregood.com/.

If desired, trees that are near the home
can be preserved by incorporating
them into the footprint of the home
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(or to property line)

Original graphic provided by CAL FIRE

Q A Firewise property starts with the structure and moves outward. A

home constructed with fire resistant building materials should always be
considered the primary method of protecting the structure from fire.

@ Water lawn, plants, and trees regularly (as allowed by watering

restrictions) to ensure that they are healthy, especially during fire season.
Mow the lawn regularly.

Q Remove dead, dying, or dry vegetation, leaf litter, and other debris from

yard, roof surfaces, gutters, and other locations where it accumulates.

Q If you have big beautiful shade trees you want to keep, you can

incorporate them into your home’s footprint. Then, defensible space
will extend around your home and those chosen trees. Prune trees so
the lowest limbs are at least 6 feet from the ground, and limbs have
adequate clearance from structures.

G Eliminate ladder fuels and accumulations of woody debris. Remove

dense understory layers and thin tree canopies. Prune trees so the
lowest limbs are at least 6 feet from the ground.

G Plants in Zone 1 should be carefully spaced, mostly low-growing, and low

©
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in resins, oils and waxes that burn easily.

Within the first 3 feet of the home, use nonflammable landscaping
materials, such as rock and pavers. If plants are desired in this space,
choose perennial plants with high-moisture content.

Add protection with “fuel breaks,” such as driveways, gravel walkways
and healthy lawns.

@) Consider using nonflammable material for fencing, at least for the

o
(K]

Zone Towo (Reduced Fuel Zone)

o
o

(N

0]

sections of fence that connect to your home.

Clearly mark septic tank locations. The weight of fire trucks can collapse
them, immobilize the truck, and endanger personnel.

Identify your home and neighborhood with clear and easily readable
street names and numbers.

This area should be thinned out as well, though less space between
potential fuels is needed than in Zone 1.

Create separation between low-level vegetation and tree branches by
removing ladder fuels, reducing the height of low-level vegetation, and/
or trimming low tree branches.

Don't allow grass and other surface fuels to become overgrown in Zone
2. Typically, surface vegetation in this area should be maintained at a
height no greater than 4 inches.

Locate any propane tanks, firewood stacks, brush piles, and snags in
Zone 2, at least 30 feet from the home.

Q Collaborate with your neighbors for a more effective, community-based

approach to wildfire protection.

Q Provide adequate emergency vehicle access by maintaining a driveway

®

clearance of at least 12 feet wide by 13 feet 6 inches high.

Preserve natural vegetation along creeks, streams, and rivers. The
higher moisture content of riparian corridors reduces fire intensity and
can serve as a fire break.
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and redefining defensible space zones
accordingly. Then, defensible space
setbacks will extend around your home
and those chosen trees. While this is a
gratifying option that may allow valued
trees to be kept, diligent maintenance
becomes even more critical. Ensure
there is no pathway for potential fire to
reach the incorporated trees and your
home, and tree litter is routinely re-
moved from roof surfaces, gutters, and
other areas where it accumulates.

If you're concerned by a tree on an
adjacent property that has limbs ex-
tending over your property line, contact
the respective property owner. This is a
civil issue and tree limbs should never
be arbitrarily cut at the property line
without regard for proper tree pruning
techniques and tree health.

Pruning large trees can be dangerous.
If pruning involves working above the
ground or using power equipment, it is
best to hire a professional arborist. An
arborist can provide the services of a
trained crew to improve the health, ap-
pearance, and safety of your trees with
the necessary safety equipment and
liability insurance. To find a tree care
service professional, visit:
http://www.treesaregood.com/find-
treeservices/FindTreeCareService.aspx.
Seek those with experience in vegetation
management for wildfire risk reduction.

Prevert Ouk W0

Austin is losing one of its most trea-
sured assets - the beautiful live oak
and red oak trees that form a shady,
green canopy over the city. These
oak trees are being threatened by
oak wilt, a contagious tree disease
caused by a fungus.

Over the past twenty years, Austin has
lost more than 10,000 oaks to the
incurable disease, many of which had
existed in our landscape for a century
or more (“Oak Wilt Suppression”).

For both, individuals and the City as

a whole, the deaths of such majestic
trees are felt by reduced property val-
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ues, increased utility bills, and a sense
of devastation.

The fungus infects the vascular system
of a tree, which contains vessels that
transport moisture throughout the tree.
The vessels of an infected tree effec-
tively become blocked by the fungal in-
fection, and cannot transport adequate
moisture to sustain a healthy or living
tree. In most cases, the end result is
tree mortality.

Trees infected with oak wilt can spread
the disease to surrounding oaks via
their interconnected root systems.
When that happens, the only way

to stop further spread is by digging
trenches to break the root connections.
The deadly fungus can also be spread
by insects, which strike primarily from
February through June. Sap-feeding
beetles are attracted to oak wound

sap and the sweet-smelling spore mats
produced by infected red oaks. The
disease is spread when those insects
fly from an infected tree to feed on a
healthy red oak or a live oak with a
fresh wound.

You don’t want to manage oak wilt -
that means you have it, and it is very
difficult to stop. Preventing oak wilt is
the key. While caring for your trees, pro-
tect live oaks and red oaks from trans-
mission of oak wilt fungus by adhering
to the following guidelines:

* Avoid pruning or wounding oaks
during the spring (February 1
through June 30).

* Always seal fresh wounds on
oaks, including pruning cuts and
stumps, with wound dressing
or latex paint immediately, at
all times of the year. A wound is
created any time bark is removed
and wood is exposed. That can
happen with the simplest of tasks
- pruning limbs, clearing brush,
tree removal, or even pushing a
lawn mower over a bare tree root.

e Clean all pruning tools with 10
percent bleach solution be-
tween trees.

Left: Leaves on diseased live oaks often
develop yellow veins that eventually turn
brown, a symptom called veinal necrosis.
Most live oaks defoliate and die in 1-6
months.

Right: Foliar symptoms of oak wilt on red
oaks are less distinct. In early spring,
young leaves simply wilt, turning pale
green and brown, usually remaining at-
tached for a period of time. Mature leaves
develop dark green water soaking symp-
toms or turn pale green or bronze, start-
ing at the leaf margins and progressing
inward. This can begin on one branch and
quickly engulf the entire tree. Red oaks
generally die within 3-6 weeks.
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Bottom: Oak wilt fungal mat exposed.



* Consider consulting with a pro-
fessional if you suspect that you
have infected trees on your prop-
erty. Oaks that are confirmed to

be diseased should be destroyed.

¢ Debris from diseased oaks
should be immediately chipped,
burned or buried.

To learn more about oak wilt please
refer to: http://texasoakwilt.org.

Avoce! lfiting Herbeetntos

When removing vegetation for wildfire
preparedness, avoid the use of chemi-
cal herbicides and opt for more envi-
ronmentally-friendly, manual removal
methods. Herbicides negatively impact
the water quality of our local streams

and aquifers. Chemicals used in popular
herbicides are showing up in groundwa-

ter and surface water monitoring sites
across Austin. When herbicide use is
determined to be necessary, always fol-
low manufacturer’s instructions.

Some disposal options for your yard

D&wo/de %/WW trimmings and brush include:

and Brewtt Property

Mounds of tree branches and debris
are the inevitable result of vegeta-
tion management activities. Before
you start cutting, figure out what you
are going to do with your slash. Once
cut, this material can present an even
greater fire hazard and should be dis-
posed of promptly and appropriately.
Consider coordinating with your neigh-

bors so that trimmings can be disposed

of collectively during a community
clean up event. If you must store slash
on your property temporarily, locate
piles away from structures, outside of
the defensible space. Do not illegally
burn or dump vegetation waste. Dis-
posing of yard waste over your fence,
a seemingly innocent act, is usually
illegal dumping and can create a fire
hazard. Never place brush or clippings
in a water channel (wet or dry, natural
or manmade), cave, sinkhole or other
environmental feature.

* Outdoor Burning:

If you are interested in using fire
as a management tool, contact
your local fire department first.
Open burning of brush or other
waste on private property is not
allowed in the City of Austin.

For Travis County residents out-
side the corporate boundaries
of a municipality, on-site burning
of trees, brush, grass, leaves,
branch trimmings, or other plant
growth, by the owner of the
property or other person autho-
rized by the owner, is allowed
during certain times of year,
when a burn ban is not in effect
and when the material is gener-
ated only from that property.
Such burning is subject to the
Texas Outdoor Burning Rule and
structures containing sensitive
receptors must not be negatively
affected by the burn. For more
information on the Texas Outdoor
Burning Rule, visit:

.
e
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Austin Resource Recovery collects large brush from residential customers twice a year.
Plan your vegetation management activities accordingly.

http://www.tceq.texas.gov/publi-
cations/rg/rg-049.html/at_down-
load/file.
Before burning, notify and obtain
permission from:
* Neighbors (“sensitive
receptors”),
* Local fire department,
Travis County Fire Marshal:
(512) 854-4621, and
* Texas Commission on Envi-
ronmental Quality Regjional
Office: (512) 339-2929

When burning slash, follow these
basic rules:

* Always make sure your burn
pile is completely burned or
put out before dark.

* Have fire suppression tools
on hand such as garden
hoses, shovels and rakes.

* Make sure that the area is
completely clear around and
above the burn pile. Check
for overhanging tree limbs
and utilities.

* Do not burn garbage with
vegetative material.

¢ Someone should be pres-
24
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ent to monitor the fire. Never
leave a burn pile unattended.

* Do not burn on windy or ex-
cessively dry days.

* Rake all material together.

* Keep your piles small and
manageable!

* Recycle On-site:

Rent or hire the services of a
chipper and turn your clippings
into mulch for use on site in your
landscape beds, as protective
ground cover on your property,
or in your compost mix. Perhaps
your neighbors or homeowners
association will share the cost.
Keep in mind that organic mulch
can be flammable too, so don’t
place it immediately around
structures or let it become too
dry, and use cautiously within
your defensible space.

Recycle by Third-party:

For residents inside Austin city
limits, Austin Resource Recovery
provides weekly yard trimmings
collection (grass clippings, leaves
and small branches or limbs

that are no longer than 5 feet
and no thicker than 3 inches in
diameter), and twice-per-year
large brush collection. Trimmings
and brush collected by Austin
Resource Recovery are compos-
ted and turned into Dillo Dirt. For
more information, including your
curbside collection schedule,
visit: http://www.austintexas.gov/
department/residential-curbside-
collection-schedule.

Additionally, many local recycling
and composting companies will
accept your yard trimmings for a
small fee.

Private Waste Hauler Disposal:
If you hire the services of a
private waste hauler, be sure the
waste is disposed of legally. The
City of Austin licenses private
waste haulers. If an unlicensed
contractor illegally dumps your
waste, you may face a maximum
fine of $2,000 and one year in

jail. To protect yourself from this
liability, consider opting for the
services of a licensed organic
material hauler and ask them for
a receipt verifying where it will be
discarded. A list of licensed haul-
ers can be found online at:
http://www.austintexas.gov/
department/austin-private-waste-
hauler-licensing.

¢ Landfill:
You can haul vegetative waste to
a Type IV or Type | Municipal Solid
Waste landfill and pay the dispos-
al fee. Several of these landfills
are located around Austin:
¢ Austin Community Landfill
9900 Giles Road, Austin
(512) 272-4329
¢ Texas Disposal Systems
Landfill
3016 FM 1327, Buda
(512) 421-1363
* |ESI Travis County Landfill
9600 FM 812, Austin
(512) 243-6300

Dumping vegetation waste over your
fence is illegal and can present an ex-
treme fire hazard.

Prevertt Contbesleon ¢
#Hornee Compott Peted

During dry, hot, or windy weather condi-
tions, carefully monitor compost piles
which can potentially combust. Compost
piles heat up when microorganisms,
such as bacteria and fungj, reproduce
and break down organic material at a
rapid pace. If materials in a very large
compost pile are relatively dry, the pile
may self-heat to a temperature high
enough to spontaneously combust.

To reduce fire risks associated with
compost piles, follow these safety mea-
sures during hot summer months.

¢ Compost piles should be no
larger than 1 cubic yard.

* Turn piles weekly during high
temperatures.

* Keep piles moist.

* A compost thermometer may
be used but is not essential. If
a thermometer is used, turn the
pile when internal temperatures
reach 160 degrees Fahrenheit.
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Very large compost piles may self-heat
and spontaneously combust.



EVALUATE POST-FIRE CONDITIONS
IMMEDIATE NEEDS

AND

fondly Dcerliate

Ieocitd aned Deael@,o
a Recovelry Plu

Once authorities have determined
that it is safe to return to your prop-
erty, evaluate post-fire conditions to
identify immediate threats to people,
structures or the environment. This
evaluation will assist you in developing
a recovery plan. Recovery plan compo-
nents may include the following:

¢ |dentify and mitigate safety haz-
ards, such as damaged trees
and structures.

¢ Assess and remediate pollutant
releases to the environment
and other adverse impacts to
natural resources.

e Characterize, segregate and de-
termine proper disposal methods
for debris and waste.

¢ Clean-up and dispose of ash,
soot, fire-retardant and debris.

¢ Design and implement erosion
and sedimentation controls and
revegetate, where needed.

* Repair damaged drainage struc-
tures to reduce impacts from

potential post-fire flooding.

¢ Restore wildlife habitat.

Evaluate post-fire conditions to identify immediate threats to people, structures and the

environment.

Rewlyze
f° Cordtanmtnation

Some items impacted by fire can pose
a threat of contaminant release to the
environment, such as chemicals or fuel
in aboveground storage tanks or other
containers. If a spill of unmanageable
volume or a material of concern is
found, call the City of Austin 24-Hour
Pollution Hotline at (512) 974-2550. If
the spill poses a threat to public health
and safety, call 9-1-1 first.

In addition to obvious pollutants like
containers of chemicals, building mate-
rials can also contribute pollutants. For
example, burned pressure-treated lum-
ber can be a source of toxic metals like
arsenic, and burned PVC materials may
release chemicals like dioxins. Treat
ash and debris resulting from burned
structures as a contaminated waste (as

e Potewdinl

opposed to ash resulting from burned
vegetation). Exercise extra caution and
wear appropriate protective equipment
when removing ash and debris from
burned structures. Older buildings in
particular may contain hazards such as
asbestos and lead. If you suspect that
asbestos-containing building materials
or lead-based paints were damaged
during the fire, contact an industrial
hygiene professional.

Chemicals, petroleum products and build-
ing materials can pollute the environment
following a wildfire. 26



Austess mpeaets o
Noteeal Redowzeed

Identify specific environmental re-
sources impacted by the fire. Contact

the City of Austin Watershed Protection

Department or your local jurisdiction
for recommendations on restoration
of lands in or near sensitive natural
features such as creeks, rivers, ponds,
lakes, wetlands, springs, or groundwa-
ter recharge features.

Foltow Regulutory
Regerenents

Be aware of code limitations and ob-
tain necessary permits before cutting
down trees, performing major land-
grading activities, building a retaining
wall, constructing a permanent ero-
sion or sediment control structure, or
performing work in a riparian area,
wetland, stream, or other natural area.
Contact your local jurisdiction with
questions regarding permitting. Before
performing excavation activities, locate

your underground utility lines for free
by calling (800) 545-6005.

Covcstrte'e Obtetining Pro- |

/ew’omf/hdedww:ﬁ
Acquire professional damage assess-
ments for the private and public utilities
that are connected to your home such
as gas lines, wastewater lines, septic
systems, water wells, irrigation systems,
storm drain inlets and culverts. Util-
ity infrastructure, such as PVC piping,
may have melted or otherwise been
destroyed in the fire or by firefighting
operations. Repairs may be necessary
to stop contaminant releases or to rees-
tablish proper drainage for stormwater
management. You may also want to
consider hiring a professional to assess
the natural resources on your property.
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Creeks and other natural features are susceptible to damage when post-fire stormwa-
ter runoff transports ash, debris and pollutants.

Land management professionals can determine if treatments are necessary to restore
natural areas.



Clean-lfpp Atk and
Soot

Clean wildfire ash and soot from decks,
porches, sidewalks, and around your
home. Direct the ash and soot from
burned vegetation (not burned struc-
tures) to landscaped areas. Light
applications of ash can be beneficial to
your landscape by acting as a nutrient-
rich fertilizer and providing a seed bed
for revegetation. If your property does
not have suitable landscape to accept
ash at the surface, alternative disposal
options are available:

* Bury the ash in a pit or trench on
your property. Be sure to:

* Call (800) 545-6005 to con-
firm locations of underground
utilities before excavating,

* Find an area away from
planned or likely future struc-
tures, and

e Bury only ash from your
own property.

¢ Take the ash to a landfill. Be
sure to:

e Contain and cover the ash
so it will not disperse dur-
ing transport,

¢ Clean up any ash that does
disperse, and

¢ Keep the disposal receipt
from the landfill.

If any of your building materials are
chemically-treated (i.e. pressure-
treated lumber), the ash can contain
toxic constituents and will likely require
special disposal through a hazard-

ous waste disposal service company.
Contact the City of Austin Watershed
Protection Department for a list of local
hazardous waste disposal companies.

A Texas Forest Service C-130 airplane drops red-tinted fire retardant near homes in Oak

Hill during the 2011 Pinnacle Fire.

Ash from chemically-treated building ma-
terials, such as pressure treated lumber,
can be toxic and require special disposal.

Never direct ash or soot towards a
water course, including curb gutters,
storm drains, creeks and lakes, where
it can degrade water quality. Do not
use clean-up methods that can cause
ash to become airborne and create re-
spiratory hazards. Wear protective gear,
including long sleeves, eye protection,
and a respirator when handling ash
and soot.

If you are concerned about the ash,
soot or debris on your property, call the
Texas Commission on Environmental
Quality Debris Hotline at:

(800) 687-7057.

Cloar—~lyp Fere

Aetaredaned

Usually seen on the evening news as
red cloud being sprayed out of an air-
plane, fire retardants have been widely
used since the late 1950s and are ex-
tremely helpful in suppressing wildfire.

There are three classes of fire retardants
and clean-up methods vary accordingly:

* Long-term retardants are usu-
ally applied with a rotary or
fixed-winged aircraft. They are 85
percent water, with 10 percent
fertilizer and 5 percent coloring,
usually iron oxide. The retardant is
dyed for higher visibility over the
drop zone. Long-term retardants
can usually be removed with plain
water but if dried, may require
the use of a power washer. The
iron oxide coloring can penetrate
some materials and be difficult to
remove, requiring additional sol-
vents. The average pH of a long-
term, aerially applied retardant
is 5.5 to 7.5. Because of this and
the high concentrations of nutri-
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ents that make up the products,
landscape plants coated with
fire retardant should be washed
as soon as possible to prevent
chemical burns to foliage.

* Foams are typically applied with
ground equipment. Foams are
mostly uncolored, concentrated
dish detergents and are 99 per-
cent water, 1 percent surfactant,
foaming agents, corrosion agents
and dispersants. They can be re-
moved by thoroughly rinsing the
area with water.

¢ Gels also are typically applied
from the ground. They consist of
95 percent to 98 percent water
and 2 percent to 5 percent thick-
eners and stabilizers. They come
in two forms that can be identi-
fied by color:
¢ Orange or clear gels, which
can be removed by rinsing
with water or citric acid, and

* Blue gels, which must be
treated as an oil-based
clean-up.
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Although most fire retardants are not con-
sidered toxic, do not rinse the retardant
off your property or into a storm drain. Re-
cover cleaning wastewater with a sponge,
mop, or pump so that it can be properly
disposed to the sanitary sewer system.

Do not allow fire retardants or clean-
ing agents to enter a watercourse,
including curb gutters, storm drains,
creeks, and lakes. Retardants can have
adverse impacts on water quality and
ultimately on fish and other aquatic life.
Create a berm downslope from clean-
ing activities to capture wastewater

before it leaves your property. Waste-
water can be recovered with a pump or
wet-vacuum, and properly disposed to
the sanitary sewer system.

At no time should chlorine bleach,

or bleach-based products be used to
clean up any type of retardant, as this
could produce harmful and explosive
gases. As retardant products are most-
ly water, they will eventually evaporate.
The remaining ingredients can cause
eye irritation and cuts, scratches, or
chapped skin to sting. Wear protective
gear, including long sleeves, eye protec-
tion and a respirator when cleaning fire
retardant. Clean-up of interior spaces
should be done by professionals
trained in fire restoration work.

Although modern retardants are not
considered toxic, it is a good idea to
avoid making puddles when cleaning
so that pets and wildlife do not ingest
this material. Pets should be sham-
pooed to remove any material that is
on them, although the main effect is
just a temporary drying of skin.

Pago/m Posl-Feree
Teee Rk Assess-
neendd anedd Teealneentd

Safety is the primary concern during
post-fire tree assessment and care.
Standing dead trees, particularly fire-
damaged trees, are dangerous and
unpredictable. If they fall, they can
cause serious damage and even death.
While it is possible for property owners
to perform assessments and remedial
work themselves, it is also important to
recognize your limits. Strongly con-
sider hiring the services of a certified,
experienced and insured arborist to
safely assess tree conditions and

risks, and complete any consequent
pruning or removal. Whoever does the
work should wear appropriate protec-
tive equipment and avoid climbing into
trees or working on large trees from a
ladder.

Greg Creacy of the Texas Parks and
Wildlife Department evaluates impacts to
the Lost Pines following the 2011 Bastrop
Complex Wildfire.

The initial step is to identify and re-
move standing trees that present a
safety hazard. Property owners are li-
able for any losses or damages that are
the result of a tree or limb falling from
their land. Questionable trees near
structures, overhead electrical lines,
roadways, paths, or other commonly
occupied areas should be assessed
and removed promptly if compromised.
In the City of Austin, protected-size
trees (19 inches and greater in diam-
eter, measured 4v- feet above ground
surface) that are dead or otherwise
hazardous still require a permit from
the City Arborist before removing the
tree or pruning more than 25 percent
of its canopy.

Don’t assume that damaged and
scorched trees are completely dead.
Many native plants are adapted to
wildfire and can survive severe burns.
Healthy deciduous trees, such as na-
tive oaks, can be resilient after being
burned and may produce new leaves
and stems, as well as sprouts at the
base of the tree. Evergreen trees may
also survive, if more than 10 percent

of their foliage is still green (Skelly 2).
Young trees can sustain a lot of damage
and still recover. Prune severely burned
limbs and defer the decision on whether
to remove the entire tree until the fol-
lowing growing season, when you can
better assess the health of the tree.

Resist the urge to remove all dead or
burned vegetation. Fire-damaged trees
that are located far from normal hu-
man activity usually do not necessitate



Standing trees impacted by wildfire can present a serious safety hazard when located
near human activity. A certified arborist can safely assess tree conditions and risks.

tree removal. Leaving some standing
dead trees in low risk areas can be
beneficial to the environment by add-
ing structure to the ground, giving wild-
life and insects habitat, and returning
valuable nutrients to the ground when
they eventually do fall.

Evatnete So and
Nvegete Seevtvore
leced

Sometimes after a fire, soils can be-
come water-repellant (hydrophobic).
First, determine if the soil will absorb
water. To test for hydrophobic soils,
pour a cup of water on the soil. If the
soil does not absorb it and the water
beads up on the surface, scrape off
the top inch or two of soil and try again.
If the water still will not penetrate the
top couple of inches of soil, rake the
ground to loosen the impermeable lay-
er. Mulch the area with a thin layer of
weed-free straw after raking to help it
absorb water. Twenty percent of the soil
should show through the straw when
finished. It may be necessary to lightly
push the straw into the soil (crimp)

every few feet with a shovel so that it
will not blow or wash away. Severely
burned soils, especially those high in
organic matter, may take months or
over a year to absorb water without ad-
ditional corrective measures.

When water will soak into the soil,
start irrigating your trees (as local wa-
tering restrictions allow). The goal is to
soak the entire area under the dripline
(from the trunk to the branch tips) and
a few feet past the dripline, to a depth
of 12 inches to 15 inches. Water-ab-
sorbing roots are in the top 12 inches
to 15 inches of soil. It is not necessary
to water more deeply.

A soaker hose that slowly releases
water into the soil works well. Place
the hose in a circle a few feet away
from the tree trunk. After watering

for an hour, check the depth of water
penetration by digging a small hole in
the soil. After it has soaked the neces-
sary 12 inches to 15 inches, move the
hose out another two to three feet and
water that area. Continue to move the
soaker hose outward until the dripline
and two to three feet outside the drip-
line have been watered.

If the trees are irrigated by a drip
system, it may have to be expanded to
wet a larger area. A few emitters will
not be enough to water the entire area
under a big tree.

High intensity fire can make some soils repel water, or hydrophobic.
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Where sprinklers are used, make sure

they provide full coverage under the
tree and out past the dripline a few
feet. Manage the sprinklers with an
on/off/on schedule to prevent runoff
and soil erosion and to wet the soil
slowly, but thoroughly.

Check trees weekly and water when
the soil dries to six inches deep, not
only in the summer, but also through
the fall and winter, unless there is
sufficient precipitation to maintain
adequate soil moisture. It is critical to
water slowly to allow water to soak in
and avoid runoff.

Chaeactoresze, Segregate, ad Choode Prgpere
Diyposat Methodl for Weastes

During cleanup and recovery efforts,
large volumes of various types of de-

bris may need to be disposed. Different

types of waste will require different
methods of disposal and will therefore
need to be segregated accordingly. Re-
fer to the following table for waste seg-
regation categories and corresponding
disposal options.

Although most materials are not recy-
clable if damaged by fire, much of the
metal, brick and other debris might

be. Before you haul anything to a third
party recycling center, call to find out:

e Which materials are accepted.

* Whether fire-damaged materials
are accepted.

* Whether they charge a fee for re-
cycling. (This usually depends on
the material and its condition. If
the material is valuable enough,
they might pay you for it).

Contact your local jurisdiction for guid-
ance on disposal of household hazard-
ous waste items. For Austin residents,
these items can normally be disposed

Wete Type

Vegetation

Exampled

Yard waste, trees, brush

Digposat Qpteorns
* Recycle/compost on-site

* Recycle by third party
* Haul to Type IV or Type | Municipal Solid Waste Landfill

Clean Lumber Lumber that is not painted, e Recycle on-site
stained, or chemically * Recycle by third party

treated * Haul to Type IV or Type | Municipal Solid Waste Landfill

Animal carcasses Deceased pets, livestock,

wildlife

¢ In the City of Austin, call 3-1-1 for collection by Austin Resource Recovery
* Burial on-site (contact TCEQ for guidance on burial location requirements)
* Haul to Type | Municipal Solid Waste Landfill

Household / Paper, cardboard, plastic, * Haul to Type | Municipal Solid Waste Landfill
Commercial clothes, food * Recycle by third party

Waste

White goods Refrigerators, stoves, * Recycle by third party

washers and dryers * Haul to Type | Municipal Solid Waste Landfill

Construction /
demolition waste

Painted/stained/treated
wood, sheet rock, roof
shingles

* Haul to Type IV or Type | Municipal Solid Waste Landfill
* Recycle by third party

Household haz-
ardous waste

Cleaning products, paints,
solvents, pesticides,
automotive products,
compressed gas cylinders,
batteries, air conditioners,
electronics

* Residential hazardous waste can be taken to the City of Austin Household
Hazardous Waste Facility (see more information below)

e If available, dispose of at a hazardous waste collection event

* Most of these wastes can be disposed of at a Type | Municipal Solid Waste
Landfill
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of at the City of Austin Household
Hazardous Waste Facility. For more
information on the City’s Household
Hazardous Waste facility, including
location, business hours, and items
accepted, visit their website at: http://
www.austintexas.gov/hhw.

For large wildfire events, your local ju-
risdiction may schedule special waste
pick-ups. Contact your local environ-
mental jurisdiction for event-specific
waste disposal guidance.

Consider employing the services of

a trained professional for significant
exposure risks. If drums or other con-
tainers of unknown wastes are identi-
fied, call the City of Austin 24-Hour
Pollution Hotline at (512) 974-2550
for guidance.

Different types of waste may require dif-
ferent methods of disposal and need to
be segregated accordingly.

For additional waste disposal guide-
lines, contact the Texas Commission
on Environmental Quality at

(512) 339-2929.

Erosion and sedimentation can have
devastating impacts on the environ-
ment - polluting surface waters and
aquatic habitats with excess amounts
of fine-grained soil particles. It strips
nutrient-rich topsoil from the land
which diminishes productivity and
hinders reestablishment of natural
vegetation. Practical measures prop-

After a wildfire there is potential for severe soil erosion and accelerated water runoff
due to the lack of vegetation and ground cover to stabilize the soil.

erty owners can take to mitigate soil
erosion are:

* Include erosion control planning
in your debris-removal and land
restoration activities. Consider
hiring experienced and certified
contractors who can develop and
implement a successful plan for
controlling erosion and restoring
permanent vegetation.

* Protect sensitive areas by pay-
ing special attention to steep or
barren slopes, severely burned
areas, erodible soils, and areas
directly adjacent to streams, wet-
lands or other water bodies.

* Where practical, preserve exist-
ing vegetation whether burned or
unburned. The roots of vegetation
hold the soil together. It is espe-
cially important to protect vegeta-
tion alongside surface waters.

¢ Minimize soil disturbance by
limiting activity in areas with
exposed soils. Avoid using heavy
machinery during recovery
efforts. Control impacts from
livestock by deferring grazing in
burned areas until plant growth
has reestablished.

Ettnbbish Evostove avedd
Sedtneeratztiove Covat 20

Identify locations where water and burn
debris are likely to flow through your
property and consider some of the follow-
ing erosion and sedimentation controls:

* Reseeding may help restore your
landscape if existing vegetation
has been badly damaged. How-
ever, in many cases, the preexist-
ing vegetation may re-sprout and
recover with normal rainfall.

* Hydraulic mulching is a method
that uses a slurry of shredded
wood or paper fiber with a binder
that helps decrease runoff and
increase water infiltration. Seed
can be included in the slurry for
revegetation.

* A layer of wood mulch can reduce
runoff and protect soil from ero-
sion. Chipping some of the burned
vegetation on your property is a
good way to create wood mulch
for erosion control while using
some of the fire debris onsite.

* Mulch socks are biodegradable,
photodegradable, or recyclable
mesh tubes, usually 12 to 18

inches in diameter, filled with
32



mulch. They are typically used to
intercept, settle, and filter runoff
flows on slopes.

¢ Erosion control blankets reduce
erosion in critical areas such as
slopes and channels, and assist
in the establishment of vegeta-
tion.

* Silt fencing helps intercept and
detain sediment as it is trans-
ported from exposed soil areas.

e Contour log terraces can utilize
large trees on the property that
have been burned or cut down
after the fire and serve as a bar-
rier to runoff from heavy rain-
storms.

e Water bars are installed across
dirt roads and trails to redirect
water and reduce erosion.

Do not install erosion and sedimenta-
tion controls that contain flammable
materials, such as wood mulch, mulch
socks and silt fencing, until the fire is
completely out and there is no risk of
re-igniting the fire.

Improper application of erosion and
sedimentation control techniques can
make conditions worse. For detailed
information on how to correctly design
and install erosion and sedimentation
controls, refer to the City of Austin En-
vironmental Criteria Manual, Section
1.4.0 located online at http://www.
austintech.amlegal.com/nxt/gateway.
dll/Texas/environ/section1-waterquali-
tymanagement
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PLAN AND IMPLEMENT LONG-TERM RECOVERY
Eoelnate Revegelation Needd

Not all burned areas require reseed-
ing. Local plant species have evolved
several mechanisms to survive wild-
fire. Some will re-sprout, some will
grow new leaves and others have fire
resistant seeds that sprout after a
fire. Some woody plants survive fire by
having thick, protective bark or dor-
mant buds below the soil surface. Most
woody plants re-sprout if top growth is
killed. Once top growth is lost, dormant
basal buds begin growing. The success
of unassisted vegetation recovery after
a fire is dependent upon a number of
factors, including:

¢ Types of plants and their adapta-

tion to fire,

¢ Fire intensity,

¢ Precipitation before and after
the fire,

¢ Soil type,

* Prior grazing history,

¢ Prior fire history,

¢ Season of the fire, and

¢ Management after the fire.

When determining the need for reveg-
etation, take into account the sever-
ity of the burn and the abundance of
undesirable plants that were on the
land before it burned. In general, more
severe burns and higher pre-burn popu-
lations of undesirable plants increase
the need for revegetation. Examine the
burned soil and residual ash material.
If white ash is present, then resident
seed from pre-existing native plants
may no longer exist. White ash is an
indicator that the fire burned very hot
and any resident seed bank in the soil
was likely killed during the fire in these
areas. Also consider slope steepness,
proximity to drainage ways, and overall
land management objectives. Steep
slopes should be stabilized quickly to
control erosion. Vegetation in drain-

Shortly after this photo was taken, native grass and wildflower seed was applied by
hydraulic mulch at the 2011 Oak Hill fire site to quickly stabilize slopes and protect a
detention pond.

age ways will help reduce erosion and
filter sediment from post-burn runoff.
Re-seeding these areas with native
grasses and/or re-planting with native
plants may be a good idea.

Supporet Nev Péu!
Greoothy

Encourage good germination and
establishment of desirable plants when
revegetating burned areas of your prop-
erty. Additional steps to bolster success
of preferred plants are advised.

* [f there is no ash layer, prepare a
seedbed before and after broad-
cast seeding.

¢ Use drought-resistant plant stock
and locally-collected seed that
is native or adapted to Central
Texas. Do not choose invasive
plants or grasses, such as annual
ryegrass. For guidance, refer to
the City of Austin Grow Green

gardening education program
(www.growgreen.org) and rec-
ommended native and adapted
plant guide (www.austintexas.
gov/department/grow-green/
plant-guide).

Explore ways to reduce irriga-
tion needs. Consider reducing
the size of your turf areas with
wildscape or xeriscape plants.
Revegetate turf areas in full sun
locations with alternatives to St.
Augustine grass, such as Buffalo,
Bermuda, or Zoysia.

To improve the soil structure and
contribute to a healthy nitrogen
cycle, add nitrogen-fixing legumes
(plants in the Fabaceae/pea
family), such as Texas Mountain
Laurel, Redbud, Honey Mesquite
and Bluebonnets.

Increase seeding rates to im-
prove competition with undesir-
able plants.
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¢ After the fire is completely out
and there is no risk of re-igniting
the fire, provide a thin protec-
tive mulch cover, such as native
chipped wood, to protect soil
and seeds from erosion, con-
serve moisture, and moderate
soil temperatures. Too thick of a
mulch layer will prohibit vegeta-
tion growth.

¢ Manually remove emerging undesir-
able plants to the extent possible.

* Defer livestock grazing until
vegetation has been established,
usually after two growing seasons.

* For additional recommenda-
tions on revegetating land after
a wildfire, contact the City of
Austin Watershed Protection
Department or your local envi-
ronmental jurisdiction.

Meanage hewedtve

Invasive tumblemustard (Sisymbrium
altissimum) emerges after a wildfire.

Quickly develop a management plan
for invasive plants within burned and
adjacent areas. Wildfires can expose
ground surfaces and create conditions
that favor the establishment of inva-
sive plant species. While many native
and desirable plants survive fires, their
ability to reestablish, thrive and reseed
is reduced by the presence of invasive
species that aggressively compete for
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water, light, and soil nutrients. The

key is to support the reestablishment
of desirable plants and healthy plant
communities. For detailed guidance on
invasive species management, refer to
the City of Austin Invasive Plants Man-
agement website:
http://www.AustinTexas.gov.Invasive.

Supporel Wetnljfe

Recovelry

Understandably, many people fear that
fire will harm wild animals. But animals’
senses are often far stronger than we
can imagine. Before it ever comes to a
race to safety, animals in the wild are
almost always aware of a fire growing
nearby. Even small flames crackling and
popping through dry grass in calm winds
are easily seen, smelled, and heard
from great distances. So escape from

a wildfire is easy for most individual
animals who are able to avoid direct
harm by moving away or burrowing
underground, and species as a whole
are well-adapted to fire as a natural part
of their ecosystem. In fact, many wildlife
species depend on fire for their sur-
vival, and thrive after a fire event. The
grasses, seedlings, shrubs, and trees
that re-establish burned areas provide

an ideal environment for many small
seed-eating mammals and birds. This
abundance of small prey attracts other
wildlife like foxes, bobcats and hawks.

You can support post-fire recovery of
general wildlife populations by work-
ing to enhance wildlife habitat on your
property. Take steps to turn your back-
yard, balcony, or patch of grass into a
habitat for wildlife.
¢ Provide natural food sources for
wildlife by planting native vegeta-
tion. Native grasses, shrubs and
trees provide the foliage, nectar,
pollen, berries, seeds and nuts
that many species of wildlife
require to succeed. Avoid provid-
ing supplemental food via animal
feeders. Supplemental food will
hold animals in habitats that
cannot naturally support them,
and populations will exceed car-
rying capacity. Excessive animal
populations that stay in a burned
area will quickly eat any new
plant regrowth, slowing or even
stopping the natural land healing
process.

¢ Supply clean water for wildlife
year-round. Water sources may
include natural features such
as ponds, lakes, rivers, springs,
and wetlands; or human-made

Most wildlife can instinctively sense when fire is near, and will flee or take refuge to

avoid harm.



features such as bird baths,
installed ponds, rain gardens,

or watering troughs. Provide
“ladders” into and out of above-
ground watering troughs using
stacked rocks or wire-mesh. This
allows small animals and birds
to access the water, and a way
out if they fall in. Do not let your
supplemental water sources turn
into a mosquito-breeding ground
- change the water a few times
each week during warm weather.

¢ Create cover for wildlife to
provide places to safely repro-
duce and raise its young. Native
vegetation, shrubs, thickets, and
brush piles provide great shelter.
Even some of the badly burned
or dead trees can be left in place
as they can provide value to lots
of different animals. Birds like
flickers, kestrels, and chickadees
use tree cavities for nesting and
perching, while woodpeckers
thrive on the insects that inhabit
fire-killed trees.

¢ [f the fire-impacted area is
known to include endangered
species habitat, contact the
Texas Parks and Wildlife Depart-
ment for information on how you
can limit further impacts and
perhaps assist with the recovery
of that special habitat.

Evatnate Storemweater
Porat

Wildfire can affect a stormwater pond’s
ability to properly function. If you are
aware of a stormwater pond that was
burned, filled with sediment and burned
debris or otherwise impacted by fire,
contact the City of Austin Watershed
Protection Department by calling (512)
974-2550 and determine what steps
need to be taken to restore function to
the pond.

Mondtore Lavd Recoverry and Let Natewee Take

/ Cowese

Monitoring the environmental recovery at the 2011 Oak Hill fire site finds many native
grasses, shrubs, and trees beginning to reestablish shortly after the fire.

Periodically monitor and evaluate the
burned area to determine the ad-
equacy of your land recovery manage-
ment practices and make adjustments
as necessary. If appropriate, consider
allowing the area to recover naturally.
In some natural areas, inaction may
be the best solution for environmental
recovery. Doing nothing allows the land
to heal naturally over time, as it did
once before.

\n

Many native plants are fire-
adapted, and thrive after
a wildfire.
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Capital Area Master Naturalists

City of Austin - 24-Hour Pollution Hotline

City of Austin - Austin Energy

City of Austin - Austin Fire Department

City of Austin - Austin Fire Department, Firewise Program Coordinator
City of Austin - Austin Water Utility, Wildland Conservation Division

City of Austin - City Arborist

City of Austin - Development Assistance Center

City of Austin - General Information

City of Austin - Household Hazardous Waste

City of Austin - Parks and Recreation Department, Park Rangers

City of Austin - Watershed Protection Department

City of Austin/Travis County - Office of Homeland Security and Emergency Management
Lower Colorado River Authority

The Nature Conservancy, Austin Office

Texas A&M Forest Service - Austin Area Wildland Urban Interface Specialist
Texas Commission on Environmental Quality - Debris Hotline

Texas Commission on Environmental Quality - Regional Office

Texas Parks and Wildlife Department

Travis County - Fire Marshal

Travis County - Natural Resources Program Manager

Travis County - Park Rangers

Underground Utility Locating

United States Fish and Wildlife Service - Austin Ecological Services Office

United States Fish and Wildlife Service - Balcones Canyonland National Wildlife Refuge

(512) 863-8250
(512) 974-2550
(512) 494-9400
(512) 974-0130
(512) 974-0298
(512) 972-1690
(512) 974-1876
(512) 974-6370

311
(512) 974-4343
(512) 978-2600
(512) 974-2550
(512) 974-0450
(512) 473-3200
(512) 623-7240
(512) 339-4118
(800) 687-7057
(512) 339-2929
(512) 389-4800
(512) 854-4621
(512) 854-7214
(512) 263-9114
(800) 545-6005
(512) 490-0057
(512) 339-9432

For a list of local erosion control supply companies, contact the City of Austin Watershed Protection Department.



LOCAL RESOURCES

Capital Area Council of Governments - Emergency Notification System Registration (Reverse 9-1-1)
http://alertregistration.com/capcog/

Capital Area Master Naturalists
http://www.txmn.org/capital/

City of Austin - Austin Energy Tree Pruning Program
https://my.austinenergy.com/wps/portal/ae/residential/Residential-Services/tree-pruning

City of Austin - Austin Fire Department, Wildfire Division
http://austintexas.gov/department/wildfire-division

City of Austin - Austin Resource Recovery, Curbside Collection Schedule
http://austintexas.gov/department/Residential-Curbside-Collection-Schedule

City of Austin - City Arborist and Tree Permitting
http://austintexas.gov/department/city-arborist

City of Austin - Environmental Best Management Practices for Wildfire Risk Reduction and Recovery
http://www.austintexas.gov/WildfireEnviroBMPs

City of Austin - Erosion and Sedimentation Control Criteria
http://www.austintech.amlegal.com/nxt/gateway.dll/Texas/environ/section1-waterqualitymanagement?f
=templates$fn=default.ntm$3.0$vid=amlegal:austin_environment$anc=JD_1.4.0

City of Austin - Grow Green
www.growgreen.org

City of Austin - Homeland Security and Emergency Management
http://www.austintexas.gov/department/homeland-security-and-emergency-management

City of Austin - Household Hazardous Waste
http://www.austintexas.gov/HHW

City of Austin - Invasive Plants Management
http://www.austintexas.gov/Invasive

City of Austin - Licensed Private Waste Haulers
http://www.austintexas.gov/department/austin-private-waste-hauler-licensing

City of Austin - Prescribed Burns on City Wildlands
http://www.austintexas.gov/rxfire

City of Austin - Water Conservation
http://www.austintexas.gov/department/water-conservation

Prepared.ly - Stay Informed and Proactive about the Ongoing Threat of Wildfires
http://www.prepared.ly

Ready, Set, Go! - Localized Personal Wildland Fire Action Guide
http://www.co.travis.tx.us/fire_marshal/pdf_files/ReadySetGoTexasBooklet.pdf

Travis County - Fire Station Map and Department Information
http://www.co.travis.tx.us/fire_marshal/esd.asp

Travis County - Cell Phone Text Notification of Burn Ban Status Changes
http://www.co.travis.tx.us/fire_marshal/news/burn_ban_alerts.asp

STATE RESOURCES

Oak Wilt Information and Prevention Guidelines
http://texasoakwilt.org

Texas A&M AgriLife Extension Service - Wildfire Information Network
http://www.extension.org/surviving_wildfire

Texas A&M AgriLife Extension Service - Extension Disaster Education Network - Fires and Wildfires
http://texashelp.tamu.edu/004-natural/fires.php

Texas A&M Forest Service - Daily Fire Danger and Advisory Maps
http://texasforestservice.tamu.edu/main/article.aspx?id=1991

Texas A&M Forest Service - Disaster Resources
http://texasforestservice.tamu.edu/main/article.aspx?id=14767

Texas A&M Forest Service - Firewise Home Construction, Renovation and Maintenance
http://texasforestservice.tamu. edu/uploadedFiles/Edited%20 2012materials%5B1%5D.pdf



Texas A&M Forest Service - Protect Your Home
http://texasforestservice.tamu.edu/main/article.aspx?id=15378

Texas A&M Forest Service - Wildfire Preparedness Home Page
http://texasforestservice.tamu.edu/main/article.aspx?id=8512

Texas Commission on Environmental Quality - Interpreting the TCEQ Outdoor Burning Rule
http://www.tceq.texas.gov/publications/rg/rg-049.html/at_download/file

Texas Commission on Environmental Quality - Managing Debris from Texas Wildfires
http://www.tceq.texas.gov/assets/public/response/drought/managing-wildfire-debris.pdf

Texas Commission on Environmental Quality - Protect Your Health and the Environment Following a Wildfire
http://www.tceq.texas.gov/response/smoke/wildfires

Texas Parks and Wildlife Department - Threatened/Endangered Species Management Guidelines
https://www.tpwd.state.tx.us/huntwild/wild/wildlife_diversity/nongame/management/

Texas Wildfire Risk Assessment Portal
http://www.TexasWildfireRisk.com

NATIONAL / INTERNATIONAL RESOURCES

FEMA Wildfire Preparedness and Recovery Information
http://www.ready.gov/wildfires

Fire-Adapted Communities
http://www.FireAdapted.org

Firewise Communities/USA Recognition Program
http://www.FireWise.org

Firewise Tips and Tools for Homeowners
http://www.firewise.org/wildfire-preparedness/be-firewise/home-and-landscape.aspx

Invasive Plant Management after Fire
http://www.weedcenter.org/textbook/9_sheley_etal_fire.html

Ready, Set, Go! - International Program Homepage
http://wildlandfirersg.org/

Reducing Wildfire Risk While Achieving Other Landscaping Goals
http://www.interfacesouth.org/products/fact_sheets/fire-in-the-interface-fact-sheets/reducing-wildfire-
risk-while-achieving-other-landscaping-goals/index_html

Selecting and Maintaining Firewise Plants for Landscaping
http://www.interfacesouth.org/products/fact_sheets/fire-in-the-interface-fact-sheets/selecting-and-main-
taining-firewise-plants-for-landscaping/index_html

Proper Tree Care Guidelines and Tree Care Service Providers
http://www.treesaregood.com

U.S. Department of Agriculture - Natural Resources Conservation Service - Wildfire Protection and Restoration
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/?ss=16&navtype=SUBNAVIGATION&cid=stelprdb104
4051&navid=120160320120000&pnavid=120160320000000&position=Not%20Yet%20Determined.
HtmlI&ttype=detail&pname=Wildfire%20Protection%20and%20Restoration%20 | %20NRCS

U.S. Fish and Wildlife Service - Fire Management Homepage
http://www.fws.gov/fire/

U.S. Fish and Wildlife Service - Fuel Treatments in Golden-Cheeked Warbler Habitat
http://www.fws.gov/southwest/es/Documents/R2ES/AUES_GCWA_FINAL_BMP.pdf

U.S. Forest Service - Fire and Aviation Management Homepage
http://www.fs.fed.us/fire/
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5 Feb. 2013. Web. 19 July 2013.
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Web. 07 Aug. 2013.
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WILDFIRE READY
A U S T 1 N

This public education guidebook is a product of the City of Austin / Travis County Joint Wildfire Task Force.
The City of Austin Watershed Protection Department led development of the guidebook with assistance from:
Austin Fire Department, Austin Water Utility Wildlands Conservation Division, Austin Planning and Development Review

Department, Austin Parks and Recreation Department, Austin Homeland Security and Emergency Management, Austin
Energy, Travis County, the City of Lakeway, local Emergency Service Districts, and the Texas A&M Forest Service.

First Edition, April 2014

www.AustinTexas.gov/WildfireEnviroBMPs
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Appendix D

Be Embers Aware

IT’S THE LITTLE THINGS THAT COUNT

¥
= 4]

What is the greatest threat to homes?

Embers, also known as firebrands, pose the greatest threat to a home.
These fiery little pieces of wood shoot off from the main fire and get
carried to other areas by fast-moving air currents.

A high-intensity fire can produce a virtual blizzard of embers. Some can

ﬂ:

Overhanging branches can drop
embers onto o roof places and easily start a fire that can burn down an entire home.

travel more than a mile before landing. They can get into the smallest

You don’t

have to livein a

Survey your home-
Are there areas where embers
can collect and start a fire?

concrete block
home with stainless
steel doors and a
metal deck all the
way around it.

You just have to

to remember —

it’s the little things

that count.

lack Cohen,
Research Physical Scientist,
LS. Forest Service

TEXAS

FOREST ERVICE

The Texas A& University System
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Debris can build up in corners, providing fue! for
embers. Photo by Institute for Business and Home
Safety Research Center.

Embers from flames can find their way into your
atiic through unscreened vents. Photo by Institute
for Business and Home Safety Research Center.

Inside corners can harbor embers.

Be Embers Aware

AROUND YOUR HOME

Dormers, split-level roofs and lots of nooks and crannies
create the perfect nest for burning embers. Pay particular
attention to any and all inside corners. Wherever possible,
cover those corners. Metal flashing is very effective.

Check your gutters to ensure they are clear. Consider
adding gutter guards or screening to prevent buildup of
pine needles, leaves and other flammable debris.

Vents provide the perfect opening for embers. Add a one-
eighth-inch metal screen over the vent opening to create
a barrier.

Think about where leaves or trash accumulate when the
wind blows. These are the areas where embers will collect
and start a fire.

Scout out openings like exterior crawl spaces or the critter
zone under wooden porches and decks. Remove any
flammable debris that you find underneath, such as leaves
and pine needles. Then screen the open area using one-
eighth-inch metal mesh to create a barrier for embers.

Visualize if there is anything that can burn easily. Look for
the little things: Dry grass growing up against or leading to
the foundation, dead vegetation underneath bushes and
shrubs, a woodpile next to the home or on the deck, patio
furmiture cushions, etc,

This photo shows damage to a wooden deck from embers.
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Be Embers Aware

AROUND YOUR YARD AND PROPERTY

- K 5 T - - ==

o .
g

Landscaping can serve as a fuel break by limiting flammable vegetation and materials surrounding the home
where an ember could land and start a fire. Consider the entire “home ignition zone,” which extends up to
200 feet from the home. Your property does not have to be bare of vegetation to be Firewise.

ZONE 1 30 feet adjacent to the home ZONE 2 30 to 100 feet from the home.
This area should be well-irrigated and free from fuels  Plants in this zone should be low-growing, well
that may ignite your home, such as dry vegetation, irrigated and less flammable.
clutter and debris. » Leave 30 feet between clusters of two to three
» Plants in this area should be limited to carefully trees, or 20 feet between individual trees.

(Diagram 4)

spaced plantings that are low-growing and free of
resins, oils and waxes that burn easily. (Diagram 1) Encourage a mixture of deciduous and

« Mow the lawn regularly. Prune all trees so the lowest ~ coniferous trees. Most deciduous trees do not

limbs are at least 6 to 10 feet from the ground. support high-intensity fires.
» Space flammable conifer trees 30 feet between - Give '!'“:‘rSElf added protection with “fuel
crowns to reduce the risk of crown fire. Ibrea ks, D—"_“ ch as grwewrays, gravel walkways and
awns. (Diagram
= Within 5 feet of the home, use nonflammable (Diag )
landscaping materials, such as rock, pavers and » Prune trees so branches and Ieavgs are at least
perennials with high-moisture content. (Diagram 2) 6 to 10 feet above the ground. (Diagram 6)

» Remove dead vegetation, such as leaves and pine ZONE 3 100 to 200 feet from the home
neadles, from gutters, under your deck and within 10

feet of your home. This area should be thinned out as well, though

less space is required than in Zone 2.
» Firewood stacks and propane tanks should not be P q

located in this area. Keep them at least 30 feet from  * Remove heavy accumulation of woody debris.

the home. [Diagram 3) » Thin trees to remove smaller conifers.
= Water plants and trees regularly to ensure that they  # Reduce the density of tall trees so canopies are
are healthy and green, especially during fire season. not touching. (Diagram 7)
ZONE1 ZONE 2 ZONE3

30 feet from home 100 feet from home 200 feet from home
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Be Embers Aware

| CAN MAKE MY HOME FIREWISE BY...

Inspect your home where embers may land or hide. Remove the
debris and make the area Firewise. Communities are safer when

they work together. To learn more about becoming a Firewise
Community, visit www.firewise.org.

|:| Gutters |:| Dormers

|:| Vents |:| Deck and porch
[ Nooks and crannies [] Exterior crawl spaces

|:| Roof, especially split-level [ Patio furniture cushions

Inside corners of home Critter zones under wooden
(porches and insets) porch and deck

Diry grass against or Dead vegetation underneath
leading to foundation bushes and shrubs

D Wood pile next to
Embers landing on this wood could set your home or deck

deck on fire.

X A S

Embers fanded on this window: Embers could ignite these needles. Embers damaged this roof

Learn more about protecting your home at property at www.texasfirewise.org

To learn more, request one of Fire Resistans Matcriaks
these brochures, — T E A S
= Plan and Prepare: Is Your A FOREST ERVICE

Home Ready?
¥ The Texas A&M University System

= Fire Resistant Landscaping
m Some of the photos in this pubBcation came
&  from IBHS Research Center studies. Learn more

s Fire Resistant Materials FII
'I Safuty at www.disastersafety.ong.

for Home Repair and
Construction
- vEgE‘tﬂtiﬂ n Ma nageme ntin This institution is an equsl opportunity provider. The work upon which this
publication is based was funded in whole or in part through 2 grant swarded
by the Southern Region, 5tate and Private Forestry, U.5. Forest Service.

the Wildland Urban Interface

D-62



Appendix D

Fire Resistant Materials

FOR HOME REPAIR AND CONSTRUCTION

You don’t

have to live in a
concrete block
home with stainless
steel doors and a
metal deck all the
way around it

You just have to

to remember —

it’s the little things

that count.

lack Cohen,
Research Physical Scientist,

U5, Forest Service
TE A S
ERVICE

FOREST
Universicy Syscem

The Teras A

A home located within the Wildland Urban Interface (WUI) may be

at risk in the event of a wildfire. Lands and communities adjacent to

and surroundad by wildlands are part of the WUI. However, there are
precautions that a homeowner can take to reduce a home's risk. It begins
by learning what parts of your home might burn if exposed to direct flame
contact, radiant heat or embers,

Sewveral sections of a home are vulnerable to a wildfire because of their size
or placement. For example, the roof is a large surface, capable of catching
burning embers. The embers may get lodged between the shingles or
ignite leaf or pine litter on a roof. Other sections that are vulnerable to
wildfires are windows, decks, fencing, vents and eaves.

"Hardening a home" is a term used to describe the retrofitting pracess
that reduces a homea's risk to wildfire. This involves using non-combustible
building materials and keeping the area around your home free of debris.
The following pages will describe each section and offer alternative
building materials that will reduce a home's risk to wildfire.

Firewise construction and londscaping helped protect this home from wildfire.
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Leaves and needles burning along roof edge
with dormer. Photo by Institute for Business and
Safety Research Center,

5 - l‘--' . . ‘_.

The pine needles on this roof burned, but the
Class A roof did not. Fhoto by Institute for
Business and Safety Research Center.

detach, leaving this area exposad.

Recommended materials:

s Metal gutters

= Gutter guards

s Angle flashing for edge protection

Recommended actions:

During a wildfire, vinyl gutters do not resist heat like metal
gutters. The primary concern is at the roof edge. There may
be an opening between the roof decking and fascia board
(behind the gutter). Angle flashing should be placed over this
exposure to keep embers out. Debris in the gutter can ignite
and fire can spread to the eave. Vinyl gutters can melt and

Install gutter guards to keep debris from accumulating.

Roof and Gutters

The roof is one of the maost vulnerable areas of a home. It is a largs
surface that is capable of catching embers during a wildfire. A roof
also can collect dead vegetation such as pine neadles and leaf
litter, which will readily ignite. 5o the maintenance of a roof is as
important as the materials used to construct it.

The roof can be ignited along the surface and the edge where
gutters are connected. In both cases the most likely cause will be
embers landing and debris igniting. The flame than can penetrate
the roofing materials and allow the fire to spread to the attic. A
homeowner can prevent this by keeping combustible fuels cleared
from the roof and using ignition-rasistant roofing materials.

Recommended materials:
+  Metal

» Tile (with bird stops)

» Class Ashingles

& Class A rating is based on how long a building material burns
before it ignites. The manner in which a building material is
assembled and layared affects the time to ignition. Class A takes
two to four hours; Class B takes one hour; Class C takes 20 minutes.

Recommended actions:
The homeowner should keep the roof and gutters clear of debris.
Keep tree limbs cut back and off the roof.

B A This vinyl gutter melted from heat, exposing the wood
Maintain the roof where the gutter connects to make sure and roof edge to embers and direct flame. Photo by

debris does not accumulate between the guard and roof. Institute for Business and Safety Research Center,
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There are typically two types of home
eaves:

1. Open eaves
2. Boxed-in eaves |with soffit vents)

The primary function of the eave is

to protect the home from rainwater.
However, during wildfire events this
section is vulnerable to embers and direct
flame contact. The goal is to prevent
embers entering the attic through vents.
The vents should have screening attached
to stop embers from passing through.

Direct flames also can spread to the eaves
and ignite any combustible materials.
Open eaves are especially vulnerable to
direct flame contact. If a homeowner uses
a boxed-in eave, they should use non-
combustible materials.

Angle flashing also should be used, as
discussed in the roof section of this guide.

Institute for Business and Safety Research Center,

Eaves and Soffits

Direct flarme on siding burns into the eoves and roaf Photo by institute for
Business ond Safety Research Center.

Recommended materials:

«  Metal
« Cement board
+  Stucco

Recommended actions:
Box in eaves with non-combustible material.

Without roof edge flashing, embers can enter into the athic. Photo by With roof edge flashing, fewer embers enter the atiic area. Photo

by Institute for Business and Safety Research Center.
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Exterior Walls

The exterior walls of a home will need to be
resistant to radiant heat and direct flame
contact. For homes with vinyl siding, the
radiant heat from a wildfire may become
intense enough to melt the siding. This
could possibly expose crevices in a home
and allow embers to enter.

If the siding is exposed to direct flame

Homes are at a higher risk of direct flame
contact if they have combustible siding and
are surrounded by dense vegetation.

Recommended materials:
« Cement board

»  Masonry

«  Stucco

Recommended actions:

Use non-combustible siding and make sure
there are no crevices or holes that could
potentially catch embers.

o - L

This photo shows the difference between combustible siding (left) and
fiber cement siding [right) when exposed to the same direct flame source.
Photo by Institute for Business and Safety Research Center.

cantact long enough, it could possibly ignite.

e
£

The vimyl siding and window frame on this home meited when When this vinyl siding melted, it exposed other combustible
exposed to radiant heat. materials.
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Windows

The windows of a home are vulnerable to radiant
heat and direct contact with flames. Plants placed
below a window could potentially ignite and release
significant heat, causing a window to break. After
the glass has broken, the interior of the home will be
exposed to embers.

The window's wooden framing can ignite, allowing
a wildfire to spread to the interior of a home. Vinyl
framing can melt, exposing the interior, allowing
embers and direct flame to travel through.

The best preventative maintenance a homeowner can
do is to arrange the landscaping in a way that limits
vegetation (shrubs, plants and tall grasses) near a
window. Creating space between plants and a home
will help prevent direct flame contact. Reducing the
wegetation near a home will decrease the amount of
flammable fuel, which will reduce the radiant heat.

Riodignt heat meited the interior biinds.

Recommended materials:

=  Tempered-glass window

+ Double-pane window

» Metal framing or aluminum coverings for

wood or vinyl
Window screens also play a vital role during a

wildfire. They will absorb and redirect radiant heat,
allowing the glass to absorb less. If the glass breaks,
screens may also prevent embers from entering.

Recommended actions:

» Install double-pane windows or tempered-
glass windows and use a metal framing.

= Use afiberglass or metal screen.

Although this glass
crocked from radignt
hedt, the second pane
provided an extra
barrier that kept flames
Jrom entering.

Metal frames are less
likely to meit. Frames
that meit or burn aliow
the window panel to
fall out, letting embers
and flames into the
home.

Tempered glass also is
recommended becouse
it deflects more heat
than non-tempered
gilass.

Phato by Institute for
Busimess and Safety
Research Center.
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Screening helped capture these embers and prevent their
entry into the atfic. Fhoto by Institute for Business and
Safety Research Center.

This screen prevented embers from entering. Photo by
Institute for Business and Safety Research Center.

Combustible matenal ke this muich, near skirting or siding,
legves the hame unprotected, even with screening in ploce.
FPhoto by institute for Business and Safety Research Center.

There are several differant types of vents for a home.
These vents play a vital role by supplying openings for air
to flow through. However, these vents can allow embers
to enter a home during a wildfire.

Chi Ridye
Types of vents Include: sy

Flat

Soffit Gable Gabile

Flat Eave

Chimney Foundation - -
Ridge Dryer # Dryer
Turbine Il Foundation B

These vents should all be non-combustible with 1/8-inch
screening. This will prevent the vent from melting and
exposing the interior of a home. The 1/8-inch screening
protacts the home from embers.

However, using a 1/8-inch screen may reduce the amount
of air flow designed for an area; this should be considered
when installing a vent. Also, 1/8-inch screening may
become clogged with debris. Regular maintenance should
be completed to keep the vent clean.

Recommended materials:
« 1/8-inch metal screen
s 1/8-inch fiberglass screen

Recommended actions:

» Install 1/8-inch screening

s Clean vents to keep them free of debris, allowing
them to keep embers out while allowing air flow for
ventilation.

Wents can clog. This vent was painted over, reducing its effectiveness in
providing ventilotion. Photo by Institute for Business and Safety Research
Center.
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Decks, Fencing & Skirting

Decks and fencing

Decks and privacy fencing are commaon attachments that
are vulnerable to wildfire. A wildfire can ignite and spread
along a fence line, ultimately spreading to the home itself.
Once a wildfire begins to burn fencing near the home,

it will release embers into the eaves, possibly allowing
direct flame contact. A deck will create the same type

of embers and direct flame contact, but most likely will
produce greater radiant heat.

The goal is to build these attachments with non-
combustible material or to separate the section adjacent
to the home using fire-resistant materials. This will create
a buffer between the home and combustible materials.
This also will separate the home from direct flame due to
the wooden attachment.

Recommended materials:

» Brick/masonry

= Cement board

= Metal

+ Composite decking material

Recommended actions:
* Clear vegetation from underneath the deck.
* Spread gravel or other non-combustible material

under the deck. This home escaped the flames when firefighters knocked
* Screenin the bottom of the deck with metal 1/8-inch  down the buming fence that would hove led flames to the
sCreening.

hame. Notice the burn marks on the fence.

Skirting

Foundations should be enclosed with skirting. Exposed

foundations will allow embers to travel underneath the
home and possibly ignite flammable material. Howeaver,
the wrong type of skirting can be vulnerable to radiant

heat and direct flame contact. If a combustible skirting

ignites or melts, embers and flame could get in.

Recommended materials:
=  Masonry

: * Cement board
The flammable skinting under this deck, alomg with mulch, could « Metal
easily lead flames to the deck and home.
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Construction Checklist

|:| Create 30 feet of defensible space

|:| Use non-combustible roofing materials
|:| Install guards on metal gutters

|:| Keep roof clean of debris

Install window screens (fiberglass or metal)

Use metal window frames or aluminum coverings
Clear underneath deck of any vegetation

Screen the underside of deck

|:| Box in eaves with non-nombustible material Use non-combustible decking material
D screen all vents with 1/8-inch screening Create buffer between fencing and home

|:| Use non-combustible material for siding

NN .

Usa non-combustible skirting

|:| Install double-pane and tempered-glass windows

30 FOOT DEFENSIBLE SPACE

Without creating defensible space, retrofitting a home will not significantly reduce risk. The 30 feet of
defensible space reduces the amount of hazardous vegetation, keeps the yard green and healthy, and
creates a buffer between the home and the wildland environment. Defensible space combined with the
use of non-combustible construction materials gives a home a better chance of surviving a wildfire.

If you want more information
on protecting your home T E A S

[Be Emlfes Awin:

and property, request one of

these brochures.

= Plan and Prepare: Is Your
Home Ready?

» Be Embers Aware

= Firewise Landscaping

= Vegetation Management
in the Wildland Urban

Interface , ﬂg ;

Us

Texas Forest Service is an equal opportunity provider. The work
upon which this publication is based was funded in whaole or

in part through a grant awarded by the Southern Region, State
g and Private Forestry, L.5. Forest Service.

FOREST ERVICE

The Texas A&M University System

Some of the photos in this
publication came from Institute for
Business and Home Safety Research
Center studies. Learm more at wiaw.
disastersafety.org.
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4 ()) PROTECT ¥OUR PROPERTY FROM WILDFIRE

YOU GAN MAKE A DIFFERENCE

Prolonged drought conditions comblined with hot, dry winds that commonly
blow through the mountalns and across the plains have left Arlzona, Nevada,
New Maxico, Oklahoma and Texas particularly vulnerable to wildfire conditions.
As thase areas are threatanad by larger and more destructive fires, proparty
ownears arg looking for solutlons to reduce thelr risk of damage. This guide
was craatad for the Southwest and takes Into account local bullding styles and
constructlon materlals, common topographical charactaristics and weathar
pattarng, and other risk factors Identified by fire sclence resaarch. While wildfire
protaction begins with the Individual, this research proves that a community-
wide approach to fire protection Iz the most effectlve, so please shara this
gulda with frliends and nelghbors. If something combustible |5 located within

a 100-foot perimeter of your homea or businass, It could potantlally put your
proparty at rizk. Evaryone banofits from a wildfire-adaptive community.

Wildfire research has shown that individuals and famllies can protect thalr
propartias agalnst wildfires by addrassing three clear sources of vulnarability:
the home or business itsalf, the landscaping near a bullding and the gansgral
vaegatation In tha area surrounding the bullding. Each of thase sources can

e dealt with through malntenance, structural Improvements, and vagetation
control. Many of these projects are affordable and can ba done In a weskend,
Somsa of the projects have an additional financlal benefit: thay can help Improve
tha energy efficloncy of your home or buzlness,

UNDERSTANDING EFFECTIVE WILDFIRE PROTECTION

Wildfires are called wild for a reason - they are often uncontrollable. What |s
controllable, however, 1s the preparation you can undartake to protect your
home or business from damage and losses when a wildfire threatens. Ultimataly,
the difference between survival and destruction s whather some part of the
bullding catchas on fire.

Thera are two primary areas of concern when It comes to limiting Igniticn

from exposure to a wildfire. First, a number of featuras, materlals and design
detalls of the structure itzalf can make it vulnarable to a wildfira, Sscond, the
surrounding wildlands and vegetation near your home or business can provide
a pathway for an approaching wildfire to get close encugh to for flamas touch
the structure, radlant energy (like standing In front of a camp firg) to preheat
or Ignite your structure, or embers from a fire a mile away may fall onto the
structure and cause It to catch fire.

MANAGING YOUR HOME OR BUSINESS:

The most vulnarable part of your structura |5 the roof. If you have a flammabls
roof, almost anything alse you do will be of little consequence In reducing the
chances the structura will burn when a wildfire approaches. Other key risk
factors Include vernts that can allow embars to anter the attic; fences and dacks
that can Ignite and bring a fire right up to the bullding: single-pang windows
that can shatter and allow flames and embars Inside, and dabris that collects

In guttars and In varlous locations along the roof and wall lings. This guide
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provides ldeas for reducing tha Ignttion rizks by making Improvameants to your
horme or business.

MANAGING VEGETATION AND FUEL SOURCES AROUND YOUR HOME OR
BUSINESS

Flra officlals recommend a vegatatlon management zone around your structura
of at leazt 100 feat or more, depanding on the type of vaegatation In wildland
areas adjacent to the structure and the slops of the land around . The actions
you take to modlfy the vegetation In this area are Intendad to reduce the
savarity of the fira. This also reduces the chances that flames will come Into
direct contact with amy part of the structure or radlant energy from the high-
Intensity flameas will e sufficlent to break the glass Inwindows or cause othar
surfaces to catch on fire. Regardless of the skze of the land surrounding a home
or buglness, the goal 12 the sama: to reducs the amount of fual that can bring
a wildfire dangerously close to your door. This zone, which s widely refarrad

to as *defansible space,” creatas a safer area for firefighters to try to keap the
wildfire at bay and help stop the flames from actually reaching your homs or
business,

1SeMyINog

IMPROVING YOUR STRUCTURE'S WILDFIRE RESISTANCE

You probably already have a llst of property Improvement projects, both large
and small. Maybs you need a new roof, want to replace old windows or doors
with new enargy-afficlant modsls, or need to rebulld a deck or porch. As your
firgt stap, raview your list to sea If It Includas projacts In any of the following
bullding-related sactlons. If so, by slightly modifying your projact plans, you may
o able to simultanecusly Improve the conditlon of your home or business, add
1o Its value and reduce your rizk of wildfire damage. You alzo may declde to

add new projacts to the list, onas that can both provide vital protection against
wlldfira and, In some cases, save monay on energy bllls,

ROOF

WHAT YOU SHOULD KNOW

Replacing a roof Is a major project, but It also ylelds malor benefits. The

roof should ba your first priority. Research has shown that combustible

roof covarings are the greatest threat to a structure during a wildfire. Roof
combustibllity Is described by a UL (Underwriter's Laboratory) rating systam

- with a Class “A" balng the least combustible based on ember tests. Roof
shape also plays an Important role. Taks a caraful look at your roof. If you have
a lot of ridges and valleys, or roof segments that Intersact with the walls of the
structure, you have a complex roof. This makes your structure more vulnerable
to wildfires even If you have a Class "A" roof bacause vegetative debris readily
accumulates In these Intersection arsas and so can burning embers. Whan the
rasulting fire Is naxt to combustible siding or a dormer window It can cause the
structurs to catch fire.

WHAT YOU SHOULD DO
Always keap your roof clean of debrls.

It can bo difficult to tell whethar you have a Class "A" fire-rated roof, unless
It's made of an obvlously noncombustible matarlal, such as tile. If you are not
sura about your roof, schedule a profassional roof Inspection to find out. If you
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replace your roof, choose a Class "A" rated roof, and completaly remove the old
Covaring.

Regardlass of the specific Class "A" roofing material that you choose, Inspact It
regularly, malrtaln i when necessary, and replace It when needed.

Hare area some things to kesp In mind whean choosing a Class "A" roof covearlng:

+ Many roof covaerngs have a Class “&° rating based only on A R
the topfexternal part of the roof that you can 2ea. Some
common examples include asphalt composition fiberglass
shingles, steal, and clay or concrate tlles, Asphalt composi-
tlon shingles alzo can use organic filbars Instead of fiber-
glass, which would result Iin a Class “G” fire rating.

Other roof coverdngs obtaln thelr Clazs A" rating bacauss ad-
ditlonal materials are usad In the roof assembly to enhance fire
raslstance. The assembly |s the undemeath part of the roof that
you can sea. Thess coverings are conslderad "Class W by as-
sambly." Examples Include aluminum, and soma newear compos-
fte roofs made from recycled plastic and rubber matarials, which

raquire other layers of noncombustiizle matarlals to achleve a Wood shake roofs are now
Class “A" rating. Wood shakes alzo are now avallable with pras- avallabla with chamical
sura-impregnated, sxterlor-rated, fire-retardant chemicals that treatments that provide a Class
provide a Class "B" fire rating, and a "Class ‘A by assembhy." “B" fire rating.

+ It |s Important to note that most roofing products and assem- Azphalt shingles ara avallable with
blies are testad with new materlals whan they recelvs thelr rating. Class A" fire ratings, but also may
Ona axcaption |s wood shakas, which are subjected to & natu- use organic fibers that can result
ral waatharing protocol prior to roof fire testing. One Important Ina Class “C" rating with less fire
thing to note s that owver time as the products weather, both wood reslstanca.

shake and shingle roofs may become more vulnerable to fire.
Tile roofs must b kept clear of

EAVES, SOFFITS, AND ATTIC AND Svold allowine ombars 1o ovenide
GB Em" EEHGE DEEMIHEB the Class "A" fire rating abillitlas.

WHAT YOU SHOULD KNOW

Rasoarchers have learned from post-fire surveys of bulldings damaged and
destroyed by wildfires that atticfroof and foundation vents are entry polnts for
embsars and flames. Among the most vulnerable are vents In the eave and soffit
arsas, but thare also are risks assoclated with the most common type of eave,
known as open {or exposed) eave constructlon, which doss not have vants.
You have thls type of construction If you can ses the rafter talls from your roof
framing on the extarlor undarside of your roof, F not properly Installed, thers
can be gaps whera the blocking and rafter talls Intersect: as a result, wind-
blown embers could become lodged here and Ignita.

WHAT YOU SHOULD DO

If you have vented ocpanings Into your attlc or crawl| space, check for screening.
At a minimum, these vants should be coverad with Ye-Inch meatal mash screens
{uzually the fimast meash allowed by the bullding cods). Post-fire survays have
shown that embers large enough to causs Ignitlons can pass through ¥%- and
aven Ye-Inch mash screening, o wharsas screening will halp, it won't e the
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parfact answer. Algo, keap In mind that while a finer mash screan will offar
batter protection against embers, It also requires more malmtenance to be
kept frea of debriz. It Is Important to keap alr flowlng fresly to help manage the
molstura Inyour attle.

Proparty owners Inevery area vulnerable to wildfire can banafit from new vants
baing deslgned as a result of strlcter bullding codes In Callfornla. Although
these vants may not be required In your state, they are deslgned to offer
anhancad protectlon by reducing the chance embars will entar your spaca.
These products are currantly In the testing and accaptance phase. Find a list
of accepted vents at: hitpy/fosfm.fireca.gov Scroll down to the section titled
Bullding Code Chaptar TA Wildfire Protectlon Information & CBC Chapter TA
Task Force.

If you have open eaves (La., you can seo tha exposed rafters In the eave of
your home or business), you can enclose the undearside of the roof overhang to
help keap embars from lodging thare. To do this, fasten shaathing mads from

a noncombustible or fire-reslstant matarial to the underside of the rafter talls.
Thiz enclosure can follow the slope of the roof, and 12 sometimes refarred to as
boxing-In the eave. This can also be accomplished by extending the mataral
from the roof edge horlzontally to the extaror wall, theraby making a soffited
aava, If you have a vanted attle, don't forget to add soffit vents as part of your
projact - positlon the vents close to the roof edge, not the extarlor wall.

1Samyino

TILE AND OTHER NONCOMBUSTIBLE ROOF
COVERINGS WITH GAPS ALONG THEEDGES

WHAT YOU SHOULD KNOW

Some roofing materlals have a gap at the ridge and edge of the roof. The most
common example |2 a clay baral tile roof covaring, but It also occurs In somea
miatal rocfs (malnly shingle style) and other cement roof covarings. The gaps
can allow birds and rodents to get Into the opening and bulld nests. The small
bits of vagetation used for nesting matarlal are highly combustible, and aasily
Ignited by wind-blown embers. The flames can then quickly spread to the
structural memibars that support your roof and by pass any protection offarad by
Class A fire-rated roof coverlng materlals. Plugged bird stop

WHAT YOU SHOULD DO

Usa a form of protection callad a bird stop to saal the open edges of the roof
covaring. Bird stops are a manufacturad shisld that can be purchased from
rocfing supply stores and are typlcally provided by the manufacturer of the roof
covaring. The bird stop |s Insarted Into the opaning at the edge of the roof, You
can also use a mortar mix to plug the ends. The mortar mk would be the bast
option for openings at the ridge of the roof. Remember, the Idea |s 1o keap fusl
sourcas (zuch as nesting matarlals, and wind-blown dabrg) and ambears from
getting under the roof covering.

Don't forget to Inspect the ridge (peak) of your roof. A flat tlle roof may not have
a gap at the roof edge, but It could have openings at the ridge. These opanings
alzo nead to bo closed.
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GUTTERS

WHAT YOU SHOULD KNOW

Wind-blown vegetative dabris and overhanging trees can lead to the
accumulation of leaves and needles on the roof and In guttars. Once dry, this
dabrls can be readlly Ignited by embars from a wildfire. Debris accumulated
In gutters and at roof-to-wall Intersections are both particularly vulnerable to
Ignitlon by wind-blown embears.

Evan If you have a Class “A° fire-resistant roof covarng, such as tlle, concrate
or asphalt composition shinglas, the roof edge, and In the case of a multlstory
structurg or one with domnars, the eterlor siding adjacent to the roof, will b
axposed to flames from the Ignited vegsetative debrls.

Many check lists suggeast replacing vinyl gutters with metal gutters. Dabrls

In anmy guttar will ba readlly Ignited by embarz. Depanding somawhat on the
arnount of accumulated debrs, a vinyl guttarwill kel quickly detach from the
fascla due to deformation from the heat or flames and fall to the ground. The
debriz will bum out on the ground, potentlally Igniting army othar vagetation or
combustible siding. The metal guttarwill ramaln attached to the fascla, and the
Ignited debris will burn out there, continuing to expose the edge of the roof, The
most fire safe’ solutlon I3 to minimEze the bulld-up of debriz In the guttar,

WHAT YOU SHOULD DO

Remove trae branches that overhang the roof and remowve any dead vegetation,
Including brancheas, within your defansible space, the zone whare you are
actively managing your vegetation. This should be part of your routine
defenslble space malntenanca. Do this at least once each year, at a time bast
sultad for the haalth of the trea or plant.

Clean gutters and roof areas whare dabris collects. Inspect these arsas at
least twice a year. Remove accumulatad leaves, pline needles and any othar
combustible debris,

Covaring your gutters with screans or other cover devices can minimize the
bulld-up of dabrs In the gutter. Remeamber that evan guttars with screans
should be Inspectad to make sure covers are still In place and parforming
proparly. Some screens and cover devices will keep debrls out of the gutter, but
allow It to accumulate on the roof, behind the device. If Ignitad, this amount of
dabrls won't be a problem for a Class *A" roof but can Increase your vulnerabillity
If you dor't have a Class *A° roof. Even If you have a Class "A" roof, debris should
still be removed on a regular basls to reduce embar genaration and exposure to
cthar bullding componants,
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WINDOWSANDDOORS

WHAT YOU SHOULD KNOW

The doors and windows of any structure should b able to resist wind-blown
embars and protect agalnst radlant heat and flame exposuras. Depending on
the type of glass, a window that Is exposed to flames may break after only

1to 3 minutes of exposure to Intense heat or flames. When windows break
from exposure to heat andfor flames, embars and flames can get inside the
structure. Testing has shown that single-pane windows are highly vulnerable to
breaking when exposed 1o wildfire conditions. Fortunately, duakpane windows
provide better protection; this protaction |s even greater whan tempered glass
Ig used. Remembsar, even dual-pane, tempered glass windows will not protect
your home or business If they are left open. So, close all windows bsefore you
evacuate during a wildfire.

Glass In windows breaks because of extreme temperature differences that
develop betwasen the exposad glass, and the glass protected by the window
framing matarial, when exposed 1o the heat from a wildfire {or the heat from
your nelghbor's property that has lgnited). Cracks develop at the edge of

the glass. Because larger windows have more edge, large windows are mors
vulnerable to breaking than smaller cnes. Studles have shown that the glass s
the most vulnerable part of the window (e, the glass Is more vulnerakle than The outer pana of this dual-pane
the framal window broke during a 2007
wildfire. Having the dual-pane
window was one reason why this

1SaMYIN0S

WHAT YOU SHOULD DO home suvived.

Detarmine what kind of windows ara Inyour bullding. Single-pane windows are

more common In older bulldings, while dual pane windows are mora frequeant by Tempared glass In a window will
found In newsr construction. Duak pane windows have two sheets of glass hawe a marking etched on one of
that are separated by alrspace. To find out if your dual-pane windows contain the comers, similar to that shown
tempered glass, look for an etching (called a bug) In the corner. hera.

You should replace your single- pane windows with dual-pans windows that
have at least one pane of temperad glass (if only one pane of the dual-pane
window Is tempared, It would be best to have the tempered pane on the
outslde). Dual-pane windows without tempered glass don't protect as well In
wildfire conditions. Current energy code requirements usually regquire dual pane
windows, o changlng your single-pane window to dual-pane will help with both
fire-resistance and enargy afficlancy.

If you cannot afford to replace your windows but have managed the fusls
close to your property, Including vegetation, mulch and yard structures, a less
expensive altemative Is to make shutters out of Ye-Inch plyweood. Cut them to
slze and label them for sach window so thay can be Installed quickly whean
wildfira threatens. Take the time to pre-install the anchorage hardware and
prepare your shutter materlals In advance. The Ye-Inch plywood will provide
an extra measure of protection from radiant heat or the Impact of wind-blown
ambars,
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DECKS, PORCHESANDPATIOS

WHAT YOU SHOULD KNOW

Decks, patlos and porches are Important because they often are attached

1o the house or business and are next to windows, sliding glass doors, and
possibly combustible siding. Conslder the constructlon materlal used to bulld
the deck, patlo or porch, along with the types of ltems that are on and beneath
it. This includes vegatation leading up to the structure, which can act as a wick
and move the fire through to the bullding matarlals, lgniting it and othar ktems
storad undernaath or nearby. Thig |s partlcularly Important for decks whan the
house or business |s stted on a slopad lot. Depanding on the type and condition
of tha vegetation, flamsa lengths on a slops can reach mors than 20 feat, so

aven an elavated deck can be vulnerabla. Usa noncombustible matarals

when bullding a deck. Never store
It Is common knowladge that wood deck boards are combustible. There flammable materials on top of or
Iz somatimas a misunderstanding regarding the combustibility of wood- benaath the deck.

plastic composite decking products. These products also are combustible;
some manufacturars are now Incorporating fire retardant chemlcals Into thelr
products, and fire performance Information for many decking products Is now
avallable cnline at the manufacturar Web slte. Wood dacking that has bean
treatad with an exterlor fire retardant also Is avallable.

Some chacklizsts and guldes suggest attaching a metal flazhing strip,
approximataly 12 Inches tall, botweean the top of the deck, patlo or porch and
the exterior (combustibla) siding. The purpose of the flashing strip |s to provide
protectlon from embar exposure, both the embers themselves and the flaming
axposure that could occur If accumulated debris at the point where the house
or business Intersects with the deck, patio or porch ware Ignited by the embears.
Thiz |z a good Idea, as long as the flashing I3 tucked In behind the ziding whera
the top of flashing terminates so water cannot seep betwesan the flashing and
the siding.

WHAT YOU SHOULD DO

Enclosing your elevated deck, patio or porch can help reduce the risk of
damage from wildfire. These can be enclosed vartically by applying an exterlor
slding product arcund the edge of the deck, patlo or porch or horizontally by
applying an exterlor panelized product to the bottom of the support |olsts.

To determine If enclosing your deck, patlo or porch would be beneficlal,
conslder whethar you store combustible materials underneath it, or if your
vegetation management plan Is Inadequata, particularly in the 0- 1o 20-foot
zona. If you can avold storing combustible materals undernsath and If you
create and malntain your vegetation managameant plan, enclosurs will not
slgnificantly Increase the protectlon of your house or business from wildfira,

If you choose to enclose your deck, patlo or porch make sure you provide
sufficlent ventilation or other means for water to drain out. The bullding cods
requiremeant for a crawlzpacs Is one square foot of venting for gach 150 square
faat of floor area. You should have at least this much vantllation and mayls
mora If you arg In a particulary wat arga. If you do not allow the structural
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support members and boards to dry out, fungal decay will bacome the blggeast
thraat to your deck, patio or porch,

Enclosing your deck, patlo or porch will not reduce the risk of the top balng
axposed to emberz, For that, the best protection Is to keep the surface clear of
lgavas, pine nesedles and othar vegetative debriz. f your house or businass Is
supported by a column and baam system, and It doesn't have skirting around
the perimater, add a skirting of an Ignition-resistant materlal. Remamber 1o
provide vents on all sldes to ensure propar ventllation,

Laarm more about how to chooso wildfire-reslstant decking materlals at:
hittpef A fireca.govffire_preventionffire_prevention_wlldland.php.

SIDING

WHAT YOU SHOULD KNOW

Slding can bavulnerable for two reasons. First, If Ignited, combustible siding
can provide a path for flames to reach other vulnerable componants of

your structure, such as windows and the eave area. Second, If penetratad,

a horlzontal or vertical lap Joint can provide access for flames to enter tha
bullding. Panatratlon at lap jolms 13 more kel with combustible siding
products, but can oceur In noncombustible siding products as wall,

1SaMYINog

Large logs usaed to side homes will resist lgnition better than smaller membars

typlealy used for wood siding products. The most vulnerable partof alogwatl ™ |~ \I'In:ﬂ ﬂdm .
I& tha space batween Jolnts, but thiz risk |s minimized If the space |z filled with
“chinking” that provides protection from flame penetration. Wood slding with a
more complicated lap jolnt, such as tongue-and-groove or shiplap, offers battar
razlstance from flame penatration Into the stud cavity.

Viryl glding will deform and fall off the wall at relatvely low radlant anargy
of flama exposure durlng a fire. In thess cases, protection of your home will
depeand on the parformancs of the underlying sheathing material.

Noncombustible siding, Including fibsr cemant, traditional ‘thrae-coat’ stucco,
and brick, will provide the bast protection. Wood siding that has bsen treated
with an extarior-rated fire retardant chemlcal will alzo Improve the performance
of slding agalnat wildfire exposure,

WHAT YOU SHOULD DO

If you have combustible slding, conslder Incorporating a noncombustible zona
next to your home or buginess, In order to bast resist fire panetration at lap
Jointg, plain lap joints should be avolded, or exterlor-typs fire retardant treated
slding should be usad. If you have a chinkad-style log structure, Inspect the
chinking for cracks and missing pleces. Repalr and replace with fire-resistant
chinking.

Raplacing slding |z expeansive and thare are other, lass expansiva Itams already
dizcussad In this guids that will provide more protaction.
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FENCES

WHAT YOU SHOULD KNOW

Fancas can be a wildfire hazard, particularly if they connect directly to tha
structure. The bottom of fences collact dabris that, whan comblnad with
combuztible fancing materlals, become a fuel source that can act as awlck to
carry fire diractly to the bullding.

Soma chacklists recommend Inserting a metal shiald whare the fence connects
to the exterlor (combustible) siding. How effective this will ba will depand on
the slze of the metal. Also, depanding on how It 1s attached, over time it could
al=zo rasult In othar molsture-ralated problems with the siding. Find more In the Usa metal gates and

followling saction. noncombustible materkals whan
Ingtalling or replacing a fance.

WHAT YOU SHOULD DO

MNew fances should be entirely constructed of noncombustibla or other fire-
raslstant matarlalz. A wood frame with steal mash Infill Is another option that
will provide adequate protection. Existing wood fencas that are attached to

the structure should be retrofitted so the fance ends with a noncombustibla
matarial ke mazonry or metal, orwith a larger wood mamber (L., haavy timbar)
1o keap fire from spreading. A common tachnlque 15 to use a metal gate that

Iz attachad to the fence on one slde and to the extarior slding on the othar sida.

It Is Important not to store firewood or othar combustible matarials agalnst the
fance, and to regularly remove debriz and dead wagetation at the bottom of the
fance.

CHIMNEYS AND BURN BARRELS AND
OPEN DEBRIS BURNING

WHAT YOU SHOULD KNOW

Spark arrestors are required to prevent large embers from escaplng through
your chimney. Think of It ag a community-wide approach to wildfire protaction
- you protect your nelghbors and thay protaect you by having a chimney spark
arrastor.

The spark arrestor concept also applias to buming dabriz and garbage In an
opan barral. Embears genarated durlng buming can rasult In lgnitions In adlacent
woodlands. Fire also can escapse when dolng dabris burning In opean plles

WHAT YOU SHOULD DO
Install a spark arrastor that has Y- Inch mesh. These are avallable at lumbear
yards, hardware stores or fireplace speclalty stores,

In tha case of burning In barrals, a heavy metal screan with Ye-Inch mash
should be placed on top of the barral. Debris also should be cleared from the
area Immeadlately surrounding the barrel. Care should always be taken whan
conducting open backyard debrls burns to stop fire from escaping Into the
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wildland. State and local ordinances may require a parmit for opan burning.
Contact your local fire department for Information.

Follow thess guldelines for safe debris burning:

+ Clear a =afa zono that 12 wide enough to pravent the escape of fire.

+ Koop a supply of water and a raks or shovel readlly accessibla,

+ Stay with tha fire until it Is complately out and never leave a fire unattendad.

* Burn only when the wind Is calm and the humidity level Is high.

» Extingulsh fire completely if conditions become windy.

+ Ksap brush plles small to allow quick control of the fire If necassary.

+ Locate brush plles an adequate distance from structuras and utilities.

+ Obay all outdoor burning laws Including forest firg laws, alr pollutlon, opan
burning regulatlens, and local ordinancses.

+ Undarstand that you are labls for damages and cleanup If the fire escapas.

CREATING DEFENSIBLE OR DEFENSIVE SPACE
IDENTIFYING FUEL MANAGEMENT ZONES

The zone closast to your homea or business aextends outward at least 20 feat (or m
to the property ling). This zona will require the most thinning and (horzontal)

1Samyinosg

separation of trees and other vegetation and removal of tems that could cause
avary Intanss, close fire. The objective of the thinning and saparation In this
zona |s to reduce the chance that vegetation will provide flames a direct path to
your home or businass. The other kinds of ttems to be removed Includs wood
structures, boats, RV's and other combustible Items that could create a very

Intansa fira,

Defansible space Involvas two
The next zong extands from 30 feat to approximataly 100 feet (or to the zonas extending out from a home
proparty ing) If your home or business Iz located on a steeper slops (mors or business.

than 1-foct drop for every 5 feat you move away from the structure), then

thls zone should be Increased. Trees and other vegetation hare should be
malntained and dead plant materlals and tree branchas should bo removed. Tha
objective of the work In thiz zona |2 to slow down and reduce the enargy of tha
wildfire.

If you are In a forasted arsa, thera |2 a risk that a wildfire could spread to the
tops of the trees. By making modifications In the 20 to 100 foot zone such as
Increasing the separation betwaan trees and vegetation and eliminating treo
branchas located close to the ground, you can help drive the wildfire back to
the ground. Thess Improvements also wlll help to reduce the chance that a
firs will climb back up Into the crown of the trea, Oncs craatad, It's crtlcal to
malntaln thesea Improvemeants,

Becauss of the Importance of the area closest to your home or business, some
axparts suggast an additlonal zone that extends from 10 to 15 fest from the
bullding. Im high risk arsas such as chaparral, this extra attentlon needs to

ba extended throughout the full 30 foot zone. Pay particular attention to the
typas of vegetation and mulch you salect for this area. Whatever typas of plant
miaterals are chosen, they must be carsfully malntalned. There are products
on the market such as noncombustible mulchas, Including rock, gravel, and
noncombustible hardscape features such as brick and concrate walkway s
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and surfacing that will reduce your wildfire exposura. Choosing low-growing,
Irfgatad herbacaous plant materials 1z another good optlon.

THE AREA GLOSEST TO YOUR STRUCTURE (0 TO 20-FEET)

Take stock of what surrounds you. Conslder the plants but look beyond them
to othar tems that could Increass the risk that your bullding will catch on fire.
Paopla fraquenitly forget to look beyond the plants.

PLANTS

WHAT YOU SHOULD KNOW

Closs to the bullding, plants can bacome a malor fire hazard. Plants adjacent to
combustible siding, as well as plantz under or next to windows or the Intarlor
cornars prasant the greataest hazard. Embers from a wildfire can reach tha
bullding from a mile or more away, and can become trapped In corners, Igniting
nearby plarntz and exposing siding and the roof overhang to flames.

WHAT YOU SHOULD DO

Remove dead vaegetation close to the home or business, paying attention to
mataral on and underneath plantz. Mulch can help keep the ground molst

and reduce the nead for watering, but It also can becoms a fire hazard. Avold
using wood, bark and rubler mulch products, particulary small pleces of bark.
Conslder rock mulch or other noncombustible materlalz. For plants, shortan
tha helght, remove branches that are close to the ground, prune to reducs the
amount of matarlal In the plant, and remove dead mataral Palm treas act as torches once
Ignitad.

BETTER VEGETATION CHOICES FOR YOUR AREA

Choose fire-reslstant plants. Learn more about choosing plants, and
communlity-based programs by visiting the links at DizasterSafoty.org/
magafires or directly at:

Arlzona
httpffag.arzona.eduyf pubsfgarden/az1153.pdf

New Mexlco
hittps/ fwww.co.zanta-fe.nmoug/resldentfdocumentg/Wul_plantlist.pdf

Oklahoma
bt/ fwww foraestry.ok.govffirewlse-plant-list

Mevada
hittpsf fwwrweuncaunredufpublications/files/hof 2001 /fs0122. pdf

East Texas
hittpsf fwww.clrclecaks.orgffire/Frawlse®%20Racommendad¥%20P ants.pdf
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YARDSTRUCTURES

WHAT YOU SHOULD KNOW

Arbors, pergolas or trelllses, combustible fancing, playground equlprrent,
gazebos and other structures locatad close to your homea or business will
Incraase 1ts vulnarabllity to wildfire, Wind-blown embers can accumulate In or
on such structures and Ignite them. Depending on how closse the tems are to
vagetation or your structura, they might ba ignited by direct contact with flames.
Tralllizes and pargolas are aspaclally suscaptible, since thay are oftan mads of
wood, are coverad with vegetation, and attachad or adlacent to the structurs.

Wooden playground equipment can
WHAT YOU SHOULD DO be a fire risk If located too close to

Conslder removing arsors or pargolas made from combustible matarlals., a homa or buzglnass.

Structures made from meatal and othar noncombustible matarlals would bs
accoptable cholces. Wood arbors and pergolas can be more reslstant to fire
If thay are mads with exteror-rated, fire retardant lumber, or larger dimenslon
mataral. If you go this routs, you should also use the heartwood of a naturally
durable spacles (such as cypress or cedar). Consldar miking materlals:

tha supporting structural members could be large timbers and the smaller
mambarz could be noncombustible, Don't forgat to remove dead vegetation
on these structures. Keep all yard structures fres of accumulated debrs.

Amy structuras, such as a child's play set or gazebo, bullt from combustible
matarals, should ba relocated at least 20 feet away from the structura.

1SaMmyINos

OUTBUILDINGS, FUEL TANKS AND
FLAMMABLE PERSONAL PROPERTY

WHAT YOU SHOULD KNOW

All bulldings on the property face the same types of rizks whan [t comeas

to wildfire, Onco lgnitad, bulldings will act just ke a large plant, bringing
flames closer to thae maln structure, potentlally resulting In ignitlon. If Ignited,
outbulldings will burn much longer than a typlcal plant, resulting In a longar
fire axposure for your home or business. They will alzo genarata thelr own
ambers. Boats, RV's and other personal property can also burn very Intansaly.
Thay should be protected Inside a bullding or parkad at least 30 feat from the

structura.

If fire comes too closs to extarlor llquefled patrolaum (LP) tanks, a leak can Locata propanea tanks at least 30
davelop at the valve, and the tank can explode. So, It's Important to locate feat from a home or business and
propans tanks at least 30 feet from your structure, and create a 10 to 15 foot create defanzslble space around the
‘dafansible space’ around your tank. tank.
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WHAT YOU SHOULD DO

Ralocate combustible outbullding s at least 30 feat away. Othar optlons would
be to create defensible space around the ocutbullding, Just as you did with your
horme or business, or Incorporate noncombustible or fire-resizstant materlals Into
the bullding.

If necessary, relocate your propane tanks so that It |s at least 30 fast from the
structure, Create a noncombustible zone within 10 feet of the tank. Another
optlon I to enclose the tank. If enclosure Is used, It should be made of
noncombustible mataerlals (le., fiber cameant siding, stucco, or matal)

FIREWOOD, LEFTOVER MATERIALS AND
COMBUSTIBLEMULCH

WHAT YOU SHOULD KNOW

It may seam obvious, but firewood, combustible mulch, or other combustible
materlals locatad too close to a home or business can be factors In spreading
wildfira. Mulch offers ssveral bansficlal attributas to the soll, Including weed and
eroslon control and water retentlon. Balancing the benefits of mulch with the
potentlal risk from spreading fire to the bullding must be carefully consldered.

The ease with which combustible mulches Ignite, and the rate fire will spread,
will depand on the characteristics of the particular mulch, but they will all

burn. Mulchas that are smaller, or have “fine fual' componants (for example,

the ‘halry bark' or neadle mulchas), will Ignite and spread fire mora quickhy.
Studlas have shown that compostad mulches parform botter than othar
combuztible mulchas, but this materlal exhibitz smoldaring combustion. Learn
more by reading the Univarsity of Arlzona Cooperative Extansion Sarvica’s study
“Comparing the lgntabliity of Mulch Matarlals for a Firewlse Landscapa.” The
link Iz avallable at DizasterSafaty.orgfmagafira.

WHAT YOU SHOULD DO

Move firewood and leftover bullding matarlals, and kems such as wheelbamows
contalning these materlals, as far away from your bullding as possible. Flrewood
pllas should be located at least 30 fest from any structure, Consider using
noncombustible mulches Inthe area Immedlataly adjacent to your home or
business,
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ASSESSING AND MANAGING SURRDUNDINGS BEYOND 30-FEET:

VEGETATION MANAGEMENT

WHAT YOU SHOULD KNOW

If your home or business faces a wildland and you own or can get accass and

parmisslon to modify the vegetatlon In the area between 30-fast and 100-fest,
your goal |s to reduce the Intensity of the fire In this area and make sure that It
at most 15 a ground fire.

WHAT ¥OU SHOULD DO

You should regularly remove any dead brush from this extended fusl
modification area and thin out treas, Including removing branches close to tha
ground so that & crown fire cannot be supported and a fire on the ground will
not climb up Into the tree canopy.

IMPORTANGE OF TOPOGRAPHY

WHAT YOU SHOULD KNOW

Southern Caltfomla Is known for Its canyons, hilltops and valleys, but thesa
boautiful features also can put your housea or business at Increased risk of
wildfira. The topography around your houss or business, which Includes the
slope of the land and the directlon the structure faces, Iz a major conslderatlon
In assaszing the fsk exposure to wildfire. Wildfires burn up a slope faster and
miora Intensaly than along flat ground. A steapar slops will result In a faster
mioving fire, with longer flams langths.

1SOMYIN0S

WHAT ¥OU SHOULD DO
Datarmine the slops of your structura. Selact a mark on the slopa and walk 10
paces downhlll. If your head |s below the mark you have a steap slopsa.

If your house or buziness 1= mid-slops or at the top of a steap slope, but sat
back less than 15 feet for a single-story and 30 faat for a two-story housa,

taks additlonal precautions. Thasa Include balng more aggressive with your
vegetation modification and malntenance plan and more aware of the matarials
uzad to bulld the house, dack or any outbulldings. You will also want to push the
fuel modification area bayond the 100-foot langth If at all possibla. A target for
the extanded fuel modification area would be batwaan 150 and 200 feat.

Conslder Increasing the protection of your house or business by constructing
a noncombustible retalning wall to help Incraase the sat back. Whan making
future Improvements Incorporate lgnitlon-resistant features and matedals Into
the house or business and surrounding landscaps.
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IMPORTANCE OF ENVIRONMENTAL CONDITIONS

WHAT YOU SHOULD KNOW

Highar wind speads ara frequently assoclatad with fast moving wildfires. Strong
winds blowing a fire toward your house or business will have the same effect

as belng located on a slops; the fire will move faster and burn more Intensaly,
blowing embars In front of the fire. The flame langths also will bs longer.

WHAT YOU SHOULD DO

If your housea or business s located on the slde of a developmeant that facas
Into the prevalling strong wind direction or on a slde that Is parallel to the
prevalling strong wind direction, conslder pushing the fusl modificatlon area
bayond the 100-foot length If at all possibla, A target for the extanded fusl
modificatlon area would ba betwean 150 and 200 faot.

DEFENSIVEACTIONS

WHAT ¥YOU SHOULD KNOW

Some states, Including northern Minnesota, have baen gven grants from the
Fadaral Emargancy Management Agency (FEMA) for the Installation of axtarlor
roof-mourntad fire sprinklers. The use of axtarior sprinklers |2 consldared a
defensive actlon and a primary usea Iz to help limit the spread of the fire to the
home or business. The sprinklers would be tumed on prior to evacuation..

Using exterlor sprinklars can help to reduce the chances of a home or business
being damaged by a wildfirs, but like all other actlons that can be taken, it
raqulres planning and the systam must be malntalned. It must also bs treated
as ong componant of a fire safe plan and It doas not aliminats the nead for
othar actlons recommeandad In this gulda.

WHAT YOU SHOULD DO

If you are considering an external sprinkler system, chack with your local fire
departmant. They may have plans, and cther suggestions. In order to maximkze
the aeffectivenass of edarlor sprinklers, they should bo on a stand-alone,
Indepandant watar system (La., tank, pool, or lake) and must ba attached to a
prezzurized delhvery systoem or usa a ganarator for needed pumps.

Separate water and power supplles will reduce the rellance on municlpal power
sources, which could be affectad by the wildfire, and water sources that could
e neaded by firsfighters to protect other propertlas.
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REQUIRED ACTION
OR RETROFIT

RELATIVE
cosT

ROOF COVERING - Your roof, both In terms of ts covering and design, Is the most vulnerable part of your

home or business whan considaring exposure to wildfira.

1. Do you have a mon-
combustibla or Class A"
roof?

A professional roof Inspectlon can help determine this. If not,
replace your roof coverimg with a Class “A” fire-rated covering.
Many styles ara avallable.

$545

2. Do you have a tlle or
miatal roof? If yas, ara
the gaps batwaan covar-
Ing and roof sheathing,
which can occur at the
edge and ridge, filled
with elther a bird stop or
other material to seal the
opanings?

Are there other roof
openings?

Install bird stops.

Plug any roof openings that are not functioning as vents.

$-55

3. Do you have combustl-
ble siding where a lower
lewel roof meets and on
the uppar level roof or
wall?

Replace siding with a more fire-resistant matarlal.

25-555%

4. Has vegetative dabrs
accumulated on your
roof?

Ember accumulation at the roof-wall Intersectlon Increases

tha risk of fire exposure, particularly If combustible siding 1
present. The problem |5 exacerbated with a bulldup of debris.
Routinaly remove debris from the roof. Consider hiring a profes-
slonal to halp with this task.

FREE

VENTS are vulnerable to wind-blown ambars and flamas from naarby vagetation, combustibla =iding that

has Ignited or f combustible materials are stored nearby that could potentially catch on fire. Malintaining ap-
propriate defensible space will halp minimize wildfire risks.

1. Are your vents coverad | There are many types of new vants on the market that are de- $

with Y-Inch mesh metal | slgned to reduce the risks of wind-blown embers getting Inside.

SCreens? Conslder Installing new vents; avallabllity and styles will vary by
region. A less expensie alternativa 1S to attach a minimum of
1/8-Inch mesh metal screans ovar existing vents.

2. If your wants are not Attach screens and/for prepare covers. Attaching a solid cover $

coverad with metal
screans, hava you at-
tached Ye-Inch mash
mietal screens and have
you prepared vent cov-
ers that can be easily
Installed when a wildfire
Iz approaching?

would provide additional assuranca that large embers would be
kept out of the attlc or crawlspace. Since the primary purpose
Is to prevent embers from getting Inskde your vants, Ys-Inch
phywood could be used. Keep the areas around the vents clear
of vegetation and other combustible materials. Install covers
before evacuation and remove tham upon youwr raturn. Use cau-
tion when Installing and removing covers over vants on highear
floors.
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2. Ara you planning to
replace vants?

slble for the fire to burn Into the attlc ¢

Sovaral ember-rasistant vants wane recantly accepted for use
undar tha strict new Callfornla Bullding Code. These are a good
Idea for any home or businass owner In any wildfire-prone state.
Find a list of acceptad vents at: httpsffosfm.firaca.govf
GUTTERS - Deabris can collect In guttars and bacoma fual for falllng embers during a wildfire

. It's than pos-

1. Has vegetative debriz | Clean out your guttars on a regular basls, Use cautlon when do- | FREE
accumulated In your Ing thiz or conslder hiring a professional to completa the task

guttars?

2. Have you Installed Conslder Installing a gutter cover devicea to halp manage debrls | $%-55%

guttar cover deviceas

that are avallabls to halp
keep your gutters clear
of dabris?

EAVES - Eaves are vulnera
wour attle,

bulldup. A numbar of deslgns and devices are avallable. De-
vicas can result In the accumulation of debris on the roof area
bahind the gutter, so malntenancs Is still required.

bla to flame and embar axposures and can provide a way for a wildfire to get Into

1. Do you have Plug openings In opsen-eave area with durable caulk, or Install 4554
boxed-In or opan-eave a non-combustible covering over blocking to eliminate opsn-
construction? Bacause Imgs. An altemative method |s to enclose or box-In the savaes.

of tha gaps that typl- Thiz method may require that vants ba Inztalled In the soffit

cally occur botweoan matarial to allow for excess molsture to ba removed from attic
blocking and rafter talls, | and enclosed soffit spaces, particularly f combustible siding Is
opan-aave construction | presant, combustible materlals are stored adjacent to the bulld-

Iz more vulnarabla In Img, or the nearby vegetation Is poorly malntalnad.

wildfirs conditions. Are

thase gaps visibla?

2. If your save area Is Replace with non-combustible or other materlal that Is fire $4-5%%

boxed-In, I1s the soffit ma-
taral non-combustbla?

or Ignitlen-reslstant. Common soffit matarals Include those
that are non-combustible, such as & fibor-camant product or
axtarior fire-retardant treatad plywood, or combustibles such
as plywood or solld wood boards. Vinyl soffit matarlals are not
recommeandad dua to the lower tamparature at which it will
deform and sag.

Notas
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1. Do you have zingle- At a minimum, Install dual-pane windows, which will provide 3555559
pane windows? mora protection from wildfire. Prefarred are dual pane, Insu-
lated glass windows, which have the addead benefits of greater | Costs vary with
anargy conservatlon and Insulation durlng cooler and wanmmsar tha location

manths. and numbsr of
windows,
2. Doas your window Temparaed glass Iz about four times more resistant to breaking
have tampeared glass? during a wildfire. Whan replacing single- pane windows consider

dual-pane, temperad glazs. This will provide significant wildfire
protection agalnst flames and wind-blown embers. The cost
Increases are ralative to the opening skze.

A Do your windows have | Shuttars and pre-made covers will protect your window from $ 554
shutters? wildfire exposures such as embsars, the Impacts of other alr-
borne debris and radlant heat exposures. These devices would
bo Ingtalled prior to evacusation and removed upon returning to

the proparty.
4, Have you made covers | A loss expoansie altemative s Ve-Inch plywood. Bafore Installa- | $%
for your windows that tlon, chaar the surrounding area of vagetation and othar com-

can be aazlly Installed bustile materals that could Ignite the plywood covars.
prior to evacuation dur-

Ing a wildfire?
>
4]
w
1]
w
W
3
o
=

Notes
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SIDING - Fira from Ignited siding can spread Into the stud cavity and up the wall Into the eave and the soffit

area. Vertical fire spread up the wall also can exposa the windows to flames.

1. Iz your siding mads of
a noncombustible mata-
rlal?

2. Ifyou have a com-
bustible siding product
(e.g., wood slding), 1s it
a panal or hortzontal lap
product?

3. If you have a comibus-
tible horontal lap siding
product, does It have a
simpla lap Jolnt, such as
a plain bavel |olnt?

Re-siding 12 an expansive, and can ba aworthwhile proposition,
particularly If the surrounding defansible space Iz Inadequate
or If the bullding 1215 feot or clozar to surrounding propartias
that, If Igntted, could spread the flames.

Panelized products have fewsr lap jolnts, 3o can be considerad
less vulnerable. Wood siding shingles and plaln bevel lap |jolnts
ara the most vulnerable to flames.

Since noncombustlble siding won't Ignite, vartlcal flame spread
will not ba a problem unless you have stored combustibla ma-
tarlals or planted highly flammable vegetation naxt to the wall.
Vartical flama spread also wlill be minlmal whan Ignition-rasis-
tant mataral {a.g. extarior fire retardant-treated wood) |2 usod.
Slding products and assembilles that are better abla to resist
the penatration of flames Into the stub cavity can ba found at
hitp:/fosfm fire ca povistuciireengineer pdfbmlfwuiproducts pdf

I

Motes
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YOUR
SURROUNDINGS

DEFEN |E'LE SPACE - This
ught of In thr

0 to 5 feat

REQUIRED ACTION
OR RETROFIT

rea within 100 feat of

ur home or business o
d 20-100 fest. The pu

awlldfire fro

Plants adjacent to combustible slding, as well as plants undar
or naxt to windows or Interlor corners present the greatest
hazard. Embers may stil be able to ignite Individual Islands of
plants, so plant salectlon and malntenancs Is most critical In
this zone.

Avold plants with the following characterstlcs:

1. Genarata ground litter from bark, leaves, or seeds that slough
off

2, Have fvary low molsture content) dead materlal within the
plant

3. Have small branchas and naadlas that can easly Ignita

4, Havea a high rasin or volatilas contant

RELATIVE

COST

0 to 30 fest

In thls zone, the goal Is to prewant any surface firs from burn-
Ing up the bullding. Prune lowser branches In trees and remove
naarby shrubs (ladder fusls) to prevent tha fire from maoving
back Into the tree crown, Separate groups of non-tres vegeata-
tion to maks It morg difficult for fire to move horzontally.

FREE - %

Do you have vegetation
that |s close to, adlacent
to or under vents, soffits
or windows?

Cargfully malntaln or remove. All vegetation needs to be main-
talned, but ground cover or small plants wlll be less of a prob-
lermn hare, Larger plants, particularly those that tend to generate
an abundancs of dead materlal will pose a significant threat to
your home or business.

FREE

Notas
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TREES

1. Do trees or branches Prune back to a minimurm of 10 feat from your home or busl- FREE-%
hang ower your home or | nass.

business?

2. Ara your trees prunaed | Prune trees to eliminate laddar fusals. FREE-%
to aliminate laddsr fuals?

Ladder fuels are those

that will allow fire to
climb up the bark and
Into the uppar portion of
the traa

Has vagetative daebris Inspact for and clear all vegatative debrls on a regular basls. FREE
accumulated In the areas
that connact the deck
and walls, under the
deck or at tha base of
axtarior walls or fancing?

LP Tank - : 3 wtarlor lguefled petroleum (LP) tanks, a leak can develop at the pres-
sure rel alva, b nn of flama. Flame Impinging on the uppar su he tank can result

In an ax lon, particularly when thea fusl level Is lowar.

Is your LP tank located Ralocata your LP J Propans tank. F- 555
within 20 feet of your
home or buziness?

Motas

D-93



Appendix D

Have you creatad a
defansible spaca
around It?

1. Are your deck boards
made of combustibla
matarlal?

{le., solld wood or one of
the wood plastic com-
posite products). Thera
ara a limitad numbear of
metal (non-combustibla)
deck boards. Extarior
fire-retardant treated
lurnbar can also bo usad
to decreass tha vulner-
abllity of the deck to
wildfire.

Craated 10 1o 15 feet of defensible space around your LP f
Propana tank.

g, Tha flames ¢

FREE - %

an burn slding,

nd vants. All of theso sce-

Whan It's time to replace the dack, choose a fire- or Ignition-
razlstant matarlal. As previously mantionad, the new Calfornia
Bullding Codea requiremeants pay strict attantlon to wildfire fsks.
Learn more about how to choose wildfire-resistant dacking
matarlals at hip:/ osfm fire ca_sov/strucfireensinesr/ pdf bml wiprod-
nets pdf

35

2 Do you have combus-
tible matarals stored
undear or on top of your
deck?

Mowvea this mataral to an enclosed area away from your home or
business. If you choose to enclose the underside of your dack,
be sure to addrass molsture management (szues through drain-
age and vantllation.

FREE-%%

Notas
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FEMCES

Does a fance come with-
in & faot of your home or
business, or come Into
direct contact with It?

Do you have any play-

ground equiprment, fire-
wood, trelllses or other
yard features that could
bring flamas too closa?

Replace with a noncombustible fence or use noncombustible
componants such as heavy wire maszh In a wood frame. Non-

combustible fancing (at least a 5-foot gpan) should be used In
locations whera the fence |z directly attached to the bullding.

Combustible structures should be moved 30 faat to 50 faat
from the home or business.

L e

YARD STRUCTURES - Any fuel source, decorative or functional, within 30 fest of your home or businass.

FREE

MNotes
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The development of Wildland/Urban
Interface Fire Hazards: A New Look

at Hazard Assessment Methodologies is

an undertaking of the Wildland/Urban
Interface Fire Working Team of the

National Wildfire Coordinating Group.

This publication is a revision of Wildland/Urban Interface Fire Hazard Assessment
Methodology, developed in 1997. Since the original introduction, the understanding of
interface fire behavior, assessment of home ignition hazards, and mitigation planning has
increased greatly. In addition, the introduction of the national Firewise Communities/USA
Recognition program has encouraged thousands of interface residents to join together to
reduce the threat of wildfire around their homes and within their communities. Citizens
engaged in wildfire mitigation are changing the traditional approach to prevention and
mitigation from a fire agency responsibility to one that encourages active participation by

interface homeowners, residents and many others.
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SCODe and Purpose

The scope of this document is to create an awareness of a variety of concepts and methodologies
for assessing the threat of wildfire to individual homes, residential developments, and communities
in wildland areas throughout the United States and bordering countries.

The purpose of this document is to provide individuals and organizations involved or interested in
preventing wildland/urban interface fire disasters with concepts, recommendations, and resources
that may be used to assess and mitigate wildfire hazards in WUI areas. Specifically, this document
addresses the relationships between the assessment of an individual home and the collective homes
within a subdivision (residential development). Information is provided as to how the uniform hazard
assessment process of the Firewise Communities program may relate to jurisdictional level planning,
such as Community Wildfire Protection Plans.



Section |

Introduction to Assessing Wildfire Hazards in the Interface

Throughout the United States, it is
increasingly common to see homes and
other buildings located or being built

in wildland environments. This expansion
into wildland areas often results in homes
located next to and among large volumes
and areas of vegetation often untreated
or unprepared for development. These
homes become extremely vulnerable to
wildfire in the surrounding area. However,
many actions to reduce the potential
ignition of homes in existing housing
developments are relatively simple and
can be assumed by the homeowner. Many
of the principles that guide the mitigation
of single homes may also be applied to
planned developments.

The most effective way to prevent wildfire
disasters is to prevent the ignition of
homes by mitigating the hazards associated
with the interface homes themselves and
their surrounding vegetation. Due to the
tremendous variability in fuels, weather,
topography, codes and standards, and state
and local laws and ordinances, each
homeowner, subdivision, community, city
or county is encouraged first to

adopt a uniform systematic approach to
assessment that will result in specific
mitigation recommendations for residents

and, second, to develop, modify or employ
a rating system, if desired, that will meet
specific needs (e.g., hazard evaluation

and rating).

This guide will help users understand
the need to assess the potential of home
ignition by an approaching wildfire

and focus on specific mitigation actions
that may prevent ignition without the
intervention of fire fighting personnel and
equipment. To that end, wildfire hazard
assessments should ultimately encourage
individual and community commitment
to the proactive, preventative actions of
pre-fire mitigation rather than reactive
fire suppression plans.

Since assessments are conducted for many
different purposes, this guide addresses
several methods for assessment that may
be used depending on the desired outcome.
Elements that should be assessed at various
levels are described in detail. The guide
next provides a five-step method to
determine the focus and appropriate level
of assessment in interface communities.
Finally, this guide references a wide variety
of systems, displays and tools that form
the basis for the hazard components and
the methodology described, including
qualitative and quantitative approaches.
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Because there are many reasons to assess

fire hazards in the wildland/urban interface,
the specific method of assessment will be
determined by your desired outcome. For
example, if you wish to compare relative
hazards or risks of one community to another
within a region or state, your method will be
different than that used to recommend
mitigation actions to a single homeowner.

The purpose of Wildfire Hazard Assessment
and Planning (Figure 1) is to graphically
display the relationship of information (data)
elements to the focus and level of planning
within the scale of the geographic area being
assessed. Read from left to right and bottom
to top, each column represents a continuum
of scale, size, number, or concern.

Hazard assessment, like planning, is a matter
of scale and the user may begin anywhere
along the continuum columns, including

the information layers indicated by the
overlapping quadrangles. Note that there

are no distinct divisions at which one area
may end and the next one begin.

The conceptual diagram (see pages 12-13)
indicates the many variable elements and
their interrelationship that comprise WUI
hazard assessments on different levels and
for different purposes.

The first two columns relate to the Focus

of Planning and the Level of Assessment.
Firewise Communities Planning includes
the single structure focus or Hazard Ignition
Zone (HIZ) and the residential development
level (for the Firewise Communities/USA
Recognition program). The higher level
includes the larger scope of the Community
Wildfire Protection Plan (CWPP).

Planning Focus (Column, far left). The selected
FOCUS of the planning will drive the LEVEL
of the assessment needed (Column 2). For
example, if the intent of the assessment
process is to focus on the Home Ignition
Zone, then the appropriate beginning is the
Single Structure level and the information to
be gathered is indicated by the multi-level
overlapping quadrangles to the right.

Assessment Level (Column). This column
represents the continuum of a number

of homes and structures. For example, if
the desired planning outcome is for the
residential development to receive national
Firewise Communities/USA recognition,
consideration should be given for all of
the items from “Decks & Fences” to
“Infrastructure”.

Specific Information and Data (Column). The
elements in the layered quadrangles represent
progressive concerns as the issue moves from
the single structure level (i.e., Home Ignition
Zone or ‘HIZ’) upward through subdivisions
(i.e., Firewise Communities/USA Recognition)
to the city or county level (e.g., Community
Wildfire Protection Planning). The types of
information in the Home Ignition Zone,
Firewise Communities/USA, and Community
Wildfire Protection Plans will be discussed

in Section III.

Beginning at the HIZ level and moving to the
right, the information is very specific because
these are visible, physical conditions relating
to a single structure, home, or building. As
the level of focus or level moves upward, the
information areas and data elements become
more descriptive than prescriptive and,
therefore, less defined and more open to the
information that is deemed necessary by the
organization conducting the assessment.

As an illustration, the information specific
to the HIZ includes the elements from “Roof”
to “Hazards 30 ft - 200 ft.” As the level of
focus expands above the HIZ level to include
multiple homes, subdivisions or communities
the information needed for the assessment
also changes. The area and the number of
buildings involved in the assessment will
determine the specific information needed
(e.g., “Common Areas and Shared Hazards”
to “Ordinances”). At this level of assessment,
overlapping Home Ignition Zones become a
very important consideration in community
(i.e., subdivision) level assessments.
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General Information and Data

Fuels (Column). The fuel considerations in the
diagram progress from the home upward to include
the vegetative fuels in the HIZ and then to include the
fuels that compose the common area and the shared
hazards of adjoining properties and structures/homes.
This progression continues to larger geographic areas
where the assessment must include vegetative fuels
and fuel complexes that affect planning on a large
and/or multi-agency scale.

Assessment Elements

Fire Weather/Frequency (Column). Fire weather and
fire frequency increase in importance in the assessment
as the number of buildings and area of assessment
increase in size and complexity. At the structure level,
the prime considerations are on the “little” hazards,
or those hazards that contribute to the small ignitions
that often go unnoticed or unattended until the house
is fully involved and suppression is more difficult, if
not impossible. The concern at the city/county level
typically shifts to the large, uncontrolled wildfire and
the widespread impact on fire response resources and
public safety.

Topography (Column, far right). Like Fire
Weather/Frequency, the importance of Topography
increases in relevance for the assessment as areas
increase in size. For example, large-scale topographical
features may not be as relevant to home ignition as
the topographical features within 100-200 feet of

the home.




Heat is transferred by radiation, convection,
and conduction, including the collection

of firebrands on combustible materials and
surfaces. In wildfire situations, one, two,

or all all three methods of heat transfer
may contribute to a home’s ignition.

Radiation. Radiation is defined as heat
transfer by way of electromagnetic energy.
The best example of heat transfer by
radiation is the sun’s heating of earth.
Radiant exposure to a home from a wildfire
depends on the intensity and duration of
the flame front. The chance that a home
will ignite from radiant heat exposure is
proportional to:

e The size of the flames

e The home’s surface area exposed to flames
e The duration of the exposure

e The distance between the flames and the
structure

In addition to the threat of direct ignition
from radiation, radiant heat from large
flames in close proximity to a home may
fracture large plate glass windows. Should
the fractured glass fall out of its casing,
the home becomes vulnerable to firebrands
entering these openings and resulting in
ignition(s) inside the home.

Convection. Convection is defined as heat
transfer by circulation within a medium such
as a gas or liquid. Convective heat transfer to
combustible materials on or near homes
requires direct contact with combustible
materials by the flames or the hot gases
emitted by the flames. In wildland fires,

convective heat energy is usually not
sufficient to ignite a wood wall when the
distance becomes tens of feet beyond the
wall. However, the duration of exposure to
flame is more critical than the size of the
flame. If materials capable of producing even
small flames (e.g., dry grasses, low ground
cover, pine needles, leaves, trash) that can
come in contact with the home (e.g., eaves,
overhangs), convection can ultimately ignite
a home. Wind and steep slopes tilt flames
and hot gases uphill, increasing the chance
of igniting a home. Structures extending out
over a slope have the greatest likelihood of
ignition from convection.

Conduction. Conduction is defined as heat
transfer to another body or within a body by
direct contact. When heat is sustained near
combustible fuels, conduction provides the
process that continues to transfer heat
through the fuel masses and supports the
fuel’s continued and complete combustion.

In wildfires, firebrands (embers) falling on
combustible surfaces of a home transfer
heat energy to the surface by conduction.
Firebrands are pieces of burning material
that detach from a fire due to the strong
convection drafts in the burning zone. They
can be carried a long distance (a mile or
more) by fire drafts and winds. The chance
of these firebrands igniting a home depends
on their size and number, where and how
they accumulate next to combustible
elements of the building, how long they
burn after contact, and the materials, design
and construction of the home.
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A. Home Ignition Zone

The Home Ignition Zone (HIZ) includes the home and
the surrounding area extending out to 100 to 200 feet
from the home. The HIZ assessment includes only the
home and the fuels within the 100 ft to 200 ft area.
The following elements should be considered when
completing a HIZ assessment:

Overview of Surroundings (relative to the location of

the home). Look for features in the surroundings that
can increase a home’s vulnerability or maximize its
survivability. Buildings set back from property lines

(at least 30 feet) allow the residents to have some (if
limited) control of fuels within the home ignition zone.
Buildings located close to dangerous topographic
features such as the top of slopes or adjacent to
natural chimneys (draws and canyons) require s

pecial attention.

Building Materials and Design (from roof peak to the
foundation and then outwards). Should a building

come in contact with heat, flames or firebrands, the
building materials and design can prevent or retard the
penetration of the fire into the interior of the building.

Roof. Roofs are less vulnerable to radiation and
convection because of their slope but are more
susceptible to ignition by firebrands. A major cause of
home damage and loss in wildland areas is combustible
roofs (e.g., non-rated wood). Fire-resistant roofs are
those that are covered with noncombustible roofing
(e.g., asphalt composite, tile, slate, metal) and are
inspected for cracks and gaps which could expose
ignitable sub-roofing or roof supports.

Eaves and Overhangs. Eaves and overhanging features—
room push outs, bay windows and extensions over
slopes—are very vulnerable to convective exposures
and have a design that can sustain ignition. Fuels
should be eliminated from contact with eaves and
overhangs. Eaves and overhangs should be boxed

or enclosed with noncombustible materials to reduce
the surface area and eliminate the edges that can

trap firebrands.

Vents. Vents allow for air circulation and help prevent
condensation and subsequent wood decay. However,
openings should be screened to prevent firebrands
from entering the building. The screens should prevent
passage of objects larger than 1/4 inch (3.0mm). Both
vents and screens should be constructed of materials
that will not burn or melt when exposed to heat or
firebrands.

Walls. Walls are most susceptible to ignition by
radiation and convection. The edges of combustible
wall materials, such as trim materials on casings and
facing, will ignite before flat surfaces do. The walls
should be constructed of ignition or fire resistant
materials. Wall materials that resist heat and flames
include cement, plaster, stucco, and concrete masonry
(stone, brick or block). Though some material, such as
vinyl, will not burn they may lose their integrity when
exposed to high temperature and fall away or melt,
exposing interior materials.

L
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Windows. Exposure to heat can cause windows to fracture and collapse leaving an opening for flames or
firebrands to enter and ignite the interior of a home. Using glass products that can withstand the potential
convective and radiant heat will reduce this risk. Tempered glass will withstand much higher temperatures
than plate glass and should be used for large windows—particularly windows overlooking slopes or
vegetation. Double pane glass is slightly more resistant to heat than single pane glass.

Attachments. Attachments include any structures connected to

the residence such as decks, porches, and fences. When assessing
the ignition potential of a home, attachments are considered part
of the structure. For example, if the ignition potential of the
attachment is high, the ignition potential of the inclusive structure
is considered high.

Vegetative Fuel Hazards. Vegetative fuels include living and dead
vegetation materials. The amount of heat energy released during
a wildland fire is defined by the amount, arrangement and rate of
combustion of the vegetative fuels. Vegetative fuel flame lengths
can exceed 100 feet and the radiated heat can ignite combustible
materials from distances of 100 feet or more. Winds can carry live
firebrands over a mile from the wildfire.

Vegetative fuels within the immediate vicinity (within approximately 30 ft of the home) can have a
significant impact on the potential of a home to ignite. The size of the “immediate vicinity” will vary
depending on the vegetation and characteristics of the land. Vegetation within the immediate vicinity
of the building should be fire resistant and maintained in fire resistant condition.

Vegetative fuels beyond the immediate vicinity (from 30 ft to 200 ft or to the extent of the HIZ) are those
that surround the building but are not immediately adjacent to it. The concern with these fuels is primarily
their ability to produce firebrands that can ignite the residential structure and their ability to produce long
flame lengths and intense radiant energy. Fuels beyond the immediate vicinity of the building should consist
of fire resistant ground cover and trees that are thinned and pruned to prevent ground fires from igniting the
crowns, or tops of trees.

The national Firewise Communities program is a multi-agency effort designed to
reach beyond the fire service by involving homeowners, community leaders, planners,
developers and others in the effort to protect people, property and natural resources
from the risk of wildland fire—before a fire starts. The Firewise Communities approach
emphasizes community responsibility for planning in the design of a safe community
as well as effective emergency response, and individual responsibility for safer home
construction and design, landscaping and maintenance.

The national Firewise Communities program is intended to serve as a resource
for agencies, tribes, organizations, fire departments, homeowners, residents, and
communities working toward a common goal: to reduce loss of lives, property,
and resources to wildfire by building and maintaining homes and communities
in a manner compatible with the natural surroundings.

Firewise Communities/USA recognition is a homeowner/resident driven program,
usually initiated and guided by a homeowners’ association or similar organization.
In order to be nationally recognized as Firewise, the residential area or community
must complete the following actions:
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. Enlist a wildland/urban interface specialist to
complete an assessment and create a plan that
identifies locally agreed-upon, achievable solutions
to be implemented by the community.

. Sponsor a local Firewise task force, committee,
commission or department that maintains the
Firewise Community program and tracks its
progress or status.

. Observe a Firewise Communities/USA Day each
year that is dedicated to a local Firewise project.

. Invest a minimum of $2.00 per capita annually in
local Firewise Communities/USA projects. (Work by
municipal employees or volunteers using municipal
and other equipment can be included, as can state/
federal grants dedicated to that purpose.)

. Submit an annual report to Firewise Communities/
USA that documents continuing compliance with
the program.

The community assessment for Firewise/USA
recognition purposes, indicated in Step 1 (above),

will include the “Common Areas and Shared Hazards”
as they relate to the overall development and

the predominant features of the HIZs within the
community. In other words, a Firewise Community
assessment is more than the sum of the individual
home assessments because it must address the hazards

around and among the homes (in general) within a
community as well as the common elements that may
put the community at risk. These include:

e The extent of use of combustible roofing materials.

e Overlapping home ignition zones.

e Placement of homes with respect to topography
(e.g., at the top of a bluff).

¢ Dense/unhealthy vegetation.

e The extent and types of vegetation in direct contact
with homes and around homes.

e Leaf/needle build-up on roofs and in gutters.
e Attached wooden fences/decks.

e Homeowner covenants and deed restrictions that may
or may not allow Firewise mitigation measures.

e Evidence of the general level of fire safety education
and awareness of the residents.

e Infrastructure conditions that may not contribute to
Firewise mitigation.

Just as changing the character of the home ignition
zone can alter the path of a wildfire approaching a
single home, community residents have the opportunity
to alter the path of a wildfire for an entire community
by changing the character of their community’s
ignition zone.

C. Community Wildfire Protection Plan (CWPP)
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section |\

The Processes of Hazard Assessment

This section offers a five-step method for determining the focus and appropriate level and method of hazard
assessment in interface communities. In addition, the guide suggests the most effective means of reducing the
potential for future wildland/urban interface fire disasters is through a balance of the following approaches:

e Building a structure or altering an existing, structure to reduce its chance of ignition and,

e Completing mitigation measures on the surrounding wildland area., as well as guidance on recommended
actions to reduce risk.

Steps 1 and 2: Define the Focus of Hazard Assessment.

Clearly defining the focus (or purpose) of an assessment is the first step in protecting homes and communities
from wildfire. If the purpose is clear, then the second step will provide the level at which assessments are to be
conducted. Use Table 1 to help determine the focus (Step 1) and level of the wildfire hazard assessment effort

(Step 2).

Table 1. Determining the Focus and Level of Hazard Assessment

Step 1 Determine the focus of the planning
by answering the following question.

Step 2 If the answer fo Step 1 is
"ves” the appropriate level of the
assessment is

At the selected level, the Desired
Outcomels) will be the:

Is the assessment to be used to provide miti-
gation guidance for individual homeowners
and residents?

The Home Ignition Zone
(HIZ of individual homes)

Mitigation of the hazards of a single
home and its immediate surround-
ings, and the vegetation out to
200", (HIZ)

Is the assessment to be used to perform
a subdivision or small community-wide
assessment that will lead to Firewise
Communities/USA Recognition (specific
mitigation guidance for residents in
subdivisions and/or small communities
or residential developments)2

Subdivisions and small communities

and the identification of both individ-

ual homes and communal hazards
within and surrounding residential
developments.

Cooperative mitigation planning
and activities within a subdivision
or residential development to reduce
individual building and communal
hazards.

Is the assessment to be used to complete @
Community Wildfire Profection Plan (CVWPP)
for a large geographic area involving multi-
ple private and public ownerships?

Community jurisdictions, towns,
cities, counties, including adjacent
wildland areas that may be in pri-
vate or public ownership

Large scale collaborative mitigation
planning and activities for improved
fire protection and emergency
response. Collaboration may include
individuals, local, state and federal
participation.

Step 3: Determine the appropriate Hazard Assessment Method.

Identifying the type of system or the purpose and use
of the information helps determine the appropriate
assessment method. This, in turn, helps determine the
resources needed to conduct the assessment in terms
of training, Geographic Information System (GIS)
resources, personnel, logistics, materials, and other
elements. There are two common methods for hazard

assessment with many variations within each.

Using the Qualitative (Evaluation) method, the
assessor identifies hazards and ignition threats for
a particular home and/or groups of homes (e.g.,
subdivisions) and makes specific recommendations
to the resident (homeowner) for correction with an
agreed upon schedule for mitigating the hazard and
maintaining the mitigation.
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Using the Quantitative (Rating) method, the assessor typically notes many kinds of hazards, some of which may

include response and fire suppression concerns. These conditions or situations are given a numerical value.

Generally, the ratings are then totaled and the resulting hazard condition is determined by where the total falls

within a scale of hazard from “low” to “extreme”.

Between the two approaches are several considerations that must be taken into account. Table 2 provides a quick

overview of some of the assets and liabilities of each method.

Table 2. Comparison of Qualitative and Quantitative Assessment

Asset

Liability

Asset

Liability

Easy fo assess factors around the
home

Subjective evaluation based
on the level of training and
experience of assessor

Easy to train assessors (e.g., a
road is either 24 feet wide or
it isn't)

Lack of scientific justification on
values; includes infrastructure
elements [e.g., street grodes,
water supplies) that have litfle to
do with a home's ignition pofential

tions based on observation

Results in mitigation recommenda-

Hard to quantify for analysis
purposes

Quantified values can be used
in GIS maps and analysis

Often includes elements that are not
specifically home ignition related
le.g., combustible street signs)

less threafening to residents

Difficult to enforce

Quantified elements can
be easily re-evaluated for
compliance

Some situations are difficult to
quantify, particularly in relation to
other elements

Allows lafitude in resident
goal setting and scheduling
of mitigations

Assessed hazards include
infrastructure issues but only
as appropriate

Results in data array
for analysis

Numerical rafings offen lead to
misunderstanding and resulting
misuse of final value

Allows for flexibility on a
siteby-sife basis

Does not provide an objective
way to compare one property
fo another

Provides a quantitative way
fo compare FeoTures, risks,
attributes

Will not work well if raters cannot
agree on weights/values of factors
being rafed

Allows evaluator to account for
context of Home Ignition Zone
features as well as site character-
istics (e.g., fopography, setback|

Relies heavily on the knowl-
edge and background of the
evaluator

For large-scale decision-mak-
ing, helps quantify and rank
dafa fo help focus on where
fo begin mitigation efforts

Must have scientific, defensible
basis for rating numbers or risks
being foo subjective to be used in
some cases

An evaluation report can include
plenty of detail about the features
being observed and what makes
them more/less vulnerable

Can be misunderstood if eval-
uator cannot translate techni-
cal information into plain lan-

guage

Provides ease of evaluation
and follow-up for compliance

Oversimplifies complex data to o
number or level which becomes the
focus (rather than focusing on what
actions can be taken to improve)

What is being evaluated
is evident

Results do not lend themselves
readily fo scientific/quantifi-
able analysis

Simp\iﬁes an array of comp\ex
factors into a numerical or
“level” value

Can appear to be linked fo other
kinds of rating schemes affecting
property insurance rates/availability

Allows for resident participation
fo gain understanding of what
hazards

Results can lose impact if they
fail to focus on the Home
Ignition Zone in favor of
confext and infrastructure

Can help motivate those
being rated to improve their
number/level

Without detailed explanation of
what the rafing means, can be
easily misunderstood by those
being rafed

Evaluation speaks directly to the
property owner and what they
can do about the hazards af
the property [does not provide
numbers to be used fo compare
to others)

Without defailed explanation of
how to improve a rating score, can
initiate defensiveness, fear, apathy
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Step 4: Determine the information needed for assessment

Knowing the level (focus) of the assessment will help determine the types and range of information that will be
needed. Using the diagram that describes Wildfire Hazard Assessment and Planning Relationships (Figure 1) will
help determine the information and data that is need to adequately assess hazards at various levels. Some of
these elements may be readily quantified and useful in GIS mapping or other graphic display, but other
elements may require descriptions that are not as easy to quantify.

Example 1: If the focus is on the Home Ignition Zone (HIZ) with the intent of encouraging mitigation actions for
a single home or “one home at a time,” Figure 1 indicates that the specific information will include the “Roof”
through “Hazards 30'-200".” The assessment approach at this level may be either qualitative or quantitative,
depending on the desired outcome(s) and how best to achieve those outcome(s).

Example 2: If the focus is on a subdivision wishing to qualify for recognition under the Firewise Communities/
USA program, then the needed information (as indicated in Figure 1) will include “Hazards 30'-200"" through
“Infrastructure”. Because this level of assessment is not simply the collection of detailed HIZ assessments on
every home, it will also include general notations on predominant wildland hazards and conditions within the
HIZs of subdivision. This will result in notations of the overall use of wood roofs and decks, the density of
vegetation with HIZs, and other factors of the overall subdivision that help produce an overall assessment of
the entire development. From this community-wide assessment, mitigation action and maintenance plans for
he homeowners’ association (for instance) can be developed. The assessment approach at this level may be a
combination of qualitative or quantitative information, again depending on the desired outcome(s) and how
best to achieve those outcome(s).
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Example 3: Community Wildfire Protection Planning (CWPP) normally requires a broader view of a

much larger geographic area. Focusing on broader scale issues might mean that the required elements

(as indicated in Figure 1) begin at “Common Areas and Shared Hazards” or above (e.g., “Infrastructure”)
and end at “Ordinances”. Again, at this level, the assessment approach at this level may be a combination
of qualitative or quantitative information.

Again, there are no distinct boundaries indicated within the focus and the assessment levels in Figure 1.
The specific information elements (quadrangles) should be adjusted as necessary to meet the needs of a
specific assessment.

Step 5: Conduct the Hazard Assessment and compile the Information

First, develop a method to collect the information required based on the level of the assessment desired.
Make sure that an evaluation of each individual component will be included in the assessment and work
to develop logical statements and supporting data that describe the overall hazard of the target (i.e., home,
subdivision, city, county). Second, compile the information in a useable form. Often, a variety of display
methods are necessary to make the data usable and understandable by groups and individuals who may
not be used to working with technical information. Consider maps, clear overlays and computer modeling
as methods for analyzing and displaying data as well as brief summaries and reports.

section

Maintenance of mitigation measures taken, whether from the single home to the
community level, is key to ensuring that mitigation will achieve a long term impact.
Only by reducing the ignition hazards will future interface fire disasters be prevented.
Depending on the type, quantity and quality of information, the data developed from
the assessment may be used to develop strategies that may further reduce or eliminate
wildfire hazards in the wildland/urban interface.

Uses of the information include:

e Create mitigation and maintenance strategies

e Project future requirements of community services

e Provide data for mapping hazard areas

¢ Develop fire and emergency community evacuation plans

¢ Provide reference tools for planners and local code officials

e Supplement information for fire suppression evaluation in conjunction with
the Insurance Service Office’s (ISO) Fire Suppression Rating Schedule to improve
emergency fire response

e Distribute public fire safety education information

e Improve fire fighter and public safety

¢ Improve fire and emergency response

e Perform cost/benefit analysis for proposed programs
e Implement or evaluate existing programs

e Adopt a more sophisticated fire modeling program
e Strategically focus fuel reduction projects

e Educate property owners, local and state governments and fire-service agencies
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section V.

The following references are the basis for the hazard components and the methodology
outlined in this publication. These publications give details on a variety of hazard rating
systems and can be used as additional information.

1. Qualitative Hazard Assessment

a. NFPA 1144 Reducing Wildfire Hazards in the Structure Ignition Zone, 2008
edition (proposed). This document, developed by the NFPA Technical Committee
on Forest and Rural Fire Protection, provides a standardized approach to assessing
wildfire hazards and contains examples of both a qualitative and quantitative
assessment forms that may be used to gather information and provide mitigation
recommendations to the resident/homeowner. This edition, unlike the previous
1997 and 2002 editions (see below) does not include specifications for fire
protection infrastructure (e.g., water supplies, street width, signage, access) whose
presence or absence has little impact on whether homes ignite from exposure to
wildfire. For more information: www.nfpa.org

b. Assessing Wildfire Hazards in the Home Ignition Zone—training course from
the National W/UI Fire Program (www.firewise.org) This is a two-day course
developed to 1) provide reference material and basic knowledge to increase an
understanding and competency in wildland/urban interface fire prevention and
mitigation strategies and 2) assist wildfire mitigation and prevention professionals,
regardless of organizational affiliation, in assessing risks to individual homes in
wildland, forested, or grassland areas, and 3) encourage and prepare residents and
homeowner associations to participate in Firewise Communities/USA® Recognition
Program. For more information: www.firewise.org

c. The Firewise Learning Center offers courses at no charge and is designed
to encourage self-paced learning on a variety of topics. The courses feature
video, lectures, interactive quizzes and tests. The Firewise Learning Center is
part of the newly re-designed Firewise Web site, which features a new look
and easier navigation. The Firewise Learning Center is available at
www.firewise.org/learningcenter.

2. Quantitative Hazard Rating

a. NFPA 1144 Standard for Protecting Life and Property from Wildfire, 2002 edition.
(Formerly NFPA 299) This document, developed by the NFPA Technical Committee
on Forest and Rural Fire Protection, provides criteria for fire agencies, land use
planners, architects, developers and local governments to use in the development
of areas that may be threatened by wildfire. This edition of NFPA 1144 contains
information on hazard assessment and an example of a quantitative form that may
be used to gather and provide a hazard rating value (number) for each home. The
hazard assessment system in this edition includes assessment ratings for fire
protection infrastructure concerns of water supplies, street width, signage, access,
and others. For more information: www.nfpa.org
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b. International Code Council. Wildland-Urban
Interface Code, 2006 edition. This wildland
interface code provides specifications for water
supplies, defensible space and access in wildland
interface areas. It includes a rating system that
provides a numeric value based on the severity
of the hazard based on vegetation, slope, fire and
weather frequency, and fuel models. For more
information: www.iccsafe.org

c. Texas Forest Service. Wildfire Hazard Risk
Assessment, a Microsoft Access-based Subdivision
Survey 2005. The intent of this Access-based
wildfire hazard risk assessment program is to
identify communities at risk based on overall
hazards to the homes in a particular subdivision.

d. Virginia Division of Forestry. Wildfire Risk
Analysis, 1997. This statewide project used the
Wildfire Prevention Analysis and Planning
procedure. Field personnel determined the level
of risk, hazard and value in each county, based
on local knowledge of an area and historical fire
occurrence. The result was a series of GIS-based
maps to be used to identify and prioritize planned
specific actions to reduce fires in problem areas.
The Virginia Department of Forestry also
conducted woodland home and development
forest fire hazard ratings, and a five-year
woodland home survey.

e. Colorado State Forest Service. Colorado Wildland
Urban Interface Hazard Assessment Methodology
2002. This methodology builds on the work of
earlier hazard methodologies and provides new
and updated data to further enhance accuracy and
scale. This assessment also includes all of the
counties in Colorado. For more information:
www.colostate.edu/dept/CSFS/Methodology.pdf

f. Florida Dept of Forestry. Wildfire Hazard
Assessment Guide for Florida Homeowners 2002.
Developed to help Florida neighborhoods: (1)
determine if a wildfire hazard exists for their
neighborhood or subdivision, (2) evaluate the
wildfire risk of the neighborhood, and (3) take

g.

action to mitigate the existing wildfire hazard,
thereby reducing the risk to an acceptable level.

Protecting Life and Property from Wildfire: An
Introduction to Designing Zoning & Building
Standards for Local Officials. Great Lakes Forest
Fire Compact, 1996. This document focuses on
planning needs and considerations for assessing
the urban interface and includes recommendations
for firewise landscapes, access, water supplies, and
structural design. The appendix provides ideas for
risk assessment and a sample risk rating system
for a subdivision or development.

. Wildfire Hazard Evaluation—Field Notes. Colorado

State Forest Service, 1992. This hazard-rating
field form, developed for subdivision level use,
considers many of the key elements defined in
the NWCG document. It is simple in function and
design using low, moderate and high fire risks
based on numeric scores.

. Wildfire Hazard Identification & Mitigation System

(WHIMS), Boulder, Colorado. 1992. Through the
involvement of multiple local, state, and federal
government agencies, wildfire components have
been tied together to identify hazardous areas.
The fire protection district can foresee these
high-hazard areas, passing along mitigation tips
to the individual residents, homeowners and
homeowner associations and showing them the
importance of mitigation around their homes.
www.co.boulder.co.us/lu/wildfire/whims.htm

. Fire Risk Rating for Existing and Planned

Wildland Residential Interface Development.
Montana Department of Natural Resources and
Conservation, Missoula, MT, March, 1993. This
rating system allows prevention planners to assess
interface areas for risks and hazards, rank them
according to their risk score, and then set priorities
for prevention resources and actions. It organizes
physical site information, such as road access,
topography, fuels, construction and water sources,
so that the fire managers can easily review all the
information at once.
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B. GIS Software Packages and/or Downloads

1. ESRI-ArcGIS—is an integrated collection of
geographic information system (GIS) software
products for building a complete GIS for your
organization. The ArcGIS framework enables
you to deploy GIS functionality and business
logic wherever it is needed—in desktops,
servers (including the Web), or mobile
information systems. www.esri.com

2. ERDAS Imagine Professional—is raster-based
software designed specifically to extract
information from images. Vast arrays of tools
allow the user to study data using complex
image analysis, radar analysis and advanced
classification tools. http://gi.leica-
geosystems.com/default.aspx

3. MapInfo Professional—is a powerful Microsoft
Windows-based mapping application
that enables business analysts and GIS
professionals to easily visualize the
relationships between data and geography.
With MapInfo Professional, you can perform
sophisticated and detailed data analysis by
leveraging the power of location. Including
location in your decision- making and daily
operations can help you increase revenue,
lower costs, boost efficiency and improve
services.) www.mapinfo.com

4. Geographic Resources Analysis Support
System—Commonly referred to as GRASS, this
is a GIS used for geospatial data management
and analysis, image processing, graphics/
maps production, spatial modeling, and
visualization. GRASS is currently used in
academic and commercial settings around
the world, as well as by many governmental
agencies and environmental consulting
companies.

5. MS MapPoint—MapPoint 2006 includes
updated geographic and demographic data,
plus new features including advanced GPS
functionality, text and voice-prompted driving
guidance for Windows XP users, Location
Finder, and more. MapPoint 2006 with GPS
Locator combines complete business mapping

and analysis software with the latest Global
Positioning System (GPS) receiver.
www.mappoint.com

. Delorme XMap 4.5 Professional—is powerful

and scalable mapping software that provides
users with easy-to-use and affordable digital
mapping tools. Add-on software modules
expand capabilities further encompassing
image registration and aerial photography
mission planning. XMap software can be
bundle with Earthmate USB GPS receiver.
www.delorme.com

. National Geographic Topo! Pro Products—

series combine National Geographic Atlas
Maps, topographic data sets, and GIS
technologies creating powerful, intelligent
and interactive mapping tools that are easy
to use, can be used anywhere and in real-
time. The National Geographic TOPO! Fire
Pro is an associated turn-key solution that
optimizes the process of capturing and
sharing Urban and Wildland Fire information.
http://maps.nationalgeographic.com/
topo/index.cfm and
www.nationalgeographic.com/maps

. Google Earth—is free for personal use. No

registration is required. Optional upgrade

to Google Earth Plus. (Windows only). The
technology makes it easy for non-specialist
users to interact with massive quantities of
satellite imagery and GIS data to penetrate
the clutter of data and get to the knowledge
that could make a critical difference.
www.earth.google.com

. GEOMA—Geospatial Multi-Agency

Coordination Group or GeoMAG, is an
internet-based mapping application originally
designed for fire managers to access online
maps of current fire locations and perimeters
in the conterminous 48 States and Alaska.
Using a standard web browser, fire personnel
can view this information to pinpoint the
affected areas. www.geomac.gov




Glossary of Terms

Assessment — The evaluation and inferpretation of measurements,
intelligence, and other information to provide a basis for
decision-making.

Attachments — Any structure connected fo the residence such as
decks, porches, garage, wooden walkways, and fences efc.

Chimney - 1) Steep narrow draw or small canyon that draw fire
up them in the same manner a flue draws heat from a fireplace. 2)
Confaining one or more vertical or nearly vertical passageways for
conveying flue gases fo the outside atmosphere.

Combustible — Any material that, in the form in which it is used
and under the conditions anticipated, will ignite and bum.

Combustion — The rapid oxidation of fuel in which heat and
usually flame are produced. Combustion can be divided into four
phases: pre-ignition, flaming, smoldering, and glowing.
Common Area — An area set aside that is shared by all property
owners within a homeowner association or subdivision for
recreational purposes.

Community — A body of people living in one place or district and
considered as a whole; a neighborhood, subdivision, small town,
village or township with boundaries defined by the residents or by
regulafory jurisdiction. For the purposes of Firewise acfion and
mitigation, the definition of community also includes shared home
ignition risk from wildfire.

Conduction — Conduction is defined as heat transfer to another
body or within a body by direct contact. VWWhen heat is sustained
near combustible fuels, conduction provides the process that
continues fo fransfer heat through the fuel masses and supports the
fuels confinued and complefe combustion.

Convection — Convection is defined as heat transfer by circulation
within a medium such as a gas or liquid. Convective heat transfer
fo combustible materials on, or near, homes requires direct contact
with combustible materials by the flames or the hot gases emitted
by the flames.

Decks — See Attachments.

Defensible space — An areq, typically a width of @ m (30 fi) or
more, between an improved property and a potential wildfire
where the combustibles have been removed or modified.

Eave(s) — The projecting overhang af the lower edge of a roof.

Ember — A particle of solid material that emits radiant energy due
either fo ifs temperature or the process of combustion on ifs surface.
Also see: Firebrands

Environment — The complex surroundings of an item or area of
interest, such as air, water, natural resources, and their physical
conditions (temperature, humidity).

Exposure — 1) Property that may be endangered by a fire burning
in another home or by a wildfire. 2) Direction in which a slope
faces, usually with respect to cardinal directions. 3) The general
surroundings of a site with special reference fo its openness fo
winds.

Fence — A freestanding wall, balustrade, or railing (as of wood,
plastic, or wire) having a height of no less than 1 m (3 fi) erected
fo divide property, fo serve as a barrier or guard, or for
decoration. also see: Attachments

Fire — Rapid oxidation, usually with the evolution of heat and light;
heat fuel, oxygen and interaction of the three.

Fire Behavior — The manner in which a fire reacts to the influences
of fuel, weather, and topography.

Firebrand — Any source of heat, natural or human made, capable
of igniting wildland fuels. Flaming or glowing fuel particles
[embers) that can be carried naturally by wind, convection currents,
or by gravity into unburned fuels. Also see: Embers

Fire Prevention — Activities such as public education, community
outreach, law enforcement, and reduction of fuel hazards that are
infended 1o reduce wildland fire and the risks it poses to life and
property.

Fire Resistant — Construction designed fo provide reasonable
profection against fire.

Fire Resistive — Refers fo properties or designs to resist the effects
of any fire to which a material or structure can be expected fo
be subjected.

Firewise — 1] A national, multi-agency effort designed fo reach
beyond the fire service by involving homeowners, community
leaders, planners, developers, and others in the effort to profect
people, property, and natural resources from the risk of wildland
fire before a fire starts. 2) A series of practical steps that individuals
and communities can take fo minimize wildfire risks to people,
property and natural resources. It emphasizes community
responsibility for planning in the design of a safe community as
well as effective emergency response, and individual responsibility
for safer home construction and design, landscaping, and
maintenance. 3) The condition or state of being knowledgeable
about how to protect homes and resources from wildfire threats.

Firewise Construction — The use of materials and systems in the
design and construction of a home fo safeguard against the
ignition from a wildfire.

Firewise Landscaping - Vegetative management that removes
combustible fuels from around @ home to reduce ignition exposure
from radiant heat. The combustible fuels may be replaced with
green lawn, gardens, certain individually spaced green,
ornamental shrubs, individually spaced and pruned frees,
decorative stone or other non-combustible or flame-resistant
materials.

Fuel(s) — 1) Any material that will maintain combustion under
specified environmental conditions. 2) Any substance that reacts
with the oxygen in the air or with the oxygen yielded by an
oxidizer to produce combustion. 3] A material that yields heat
through combustion.

Geographic Information Systems (GIS) — GIS is a fechnology that
is used to view and analyze data from a geographic perspective.
CIS, most often associated with maps, links locations fo information
[such as people to addresses, buildings to parcels, or streets within
a network) and layers that information to give you a better
understanding of how it all interrelates.

Gutter — A Ushaped device hung under the eaves fo collect and
transport rainwater from the home.

Hazard Assessment — Assess hazards to defermine risks. Assess
the impact of each hazard in terms of potential loss, cost, or
strafegic degradation based on probability and severity.

Hazard Reduction — Any treatment of living and dead fuels that
reduces the potential spread or consequences of fire.

Home — A constructed obiject, usually a freesstanding building
above ground providing complete and independent living facilities
for one or more persons, including, permanent provisions for living,
sleeping, eating, cooking, and sanitation.

Home Assessment — Evaluation of a dwelling and its immediate
surrounding fo determine its potential to escape damage by an
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approaching wildland fire. Includes the fuels and vegetation in the
yard and adjacent to the home, roof environment, decking and
siding materials, prevailing winds, topography, fire history, efc.,
with the infent of mitigating fire hazards and risks.

Home Ignition Zone — The Home Ignition Zone principally
determines a home’s ignition potential during an intense fire.

The "Zone" includes the homes and their immediate surroundings
within 100-200 ft.

Ignition Potential — Chance that a firebrand will cause an ignition
when it lands on receptive fuels.

Land Use Plan[ning] — A set of decisions that establish management
direction for land within an administrative area; an assimilation of
land-use-plan-level decisions developed through the planning process
regardless of the scale at which the decisions were developed.

Mitigation — Those activities implemented prior to, during, or affer
an incident, which are designed fo reduce or eliminate risks to
persons or property that lessen the actual or potential effects or
consequences of an incident. Mitigation measures can include
lefforts to educate governments, businesses, and the general public
on measures they can take to reduce loss and injury and are often
informed by lessons learned from prior incidents. Also see Prevention
and Hazard Reduction.

Noncombustible — An\/ material that, in the form in which it is used
and under the conditions anticipated will not ignite and burmn nor
add appreciable heat to an ambient fire.

Prevention — Activities direcfed at reducing the incidence of fires,
including public education, law enforcement, personal contact, and
reduction of fuel hazards (fuels management). Also see: Mitigation

Radiant Heat — Heat energy carried by electromagnetic waves
longer than light waves and shorter than radio waves. Radiant
heat [electromagnetic radiation) increases the sensible temperature
of any substance capable of absorbing the radiation, especially
solid and opaque objects.

Radiation — Radiation is defined as heat transfer by way of
electromagnetic energy. The best example of heat fransfer by
radiation is the sun’s heating of earth.

Risk — 1) The chance of fire starting as determined by the presence
and activity of causative agents; 2) A chance of suffering harm or
loss; 3) A number related to the potential of firebrands to which a
given area will be exposed during the rating day. (NFDRS —
National Fire Danger Rating System). Risk factors can be either
natural (weather i.e. wind, temperature) or human-associated.
Human-associated risk factors are those we have control of such

as building materials (roofs, chimneys, siding, windows efc), design
and location of the home that can influence whether a home or
structure can easily ignite, and if so, whether fire can be sustained
to the extent the structure would be lost.

Roof Classification — Roof classification is determined by tests that
expose the top surface of roof decks (primarily the roof covering)
to both gas flames and standardized burning wood brands. Tests
are arranged fo provide three levels of severity by adjusting the
temperature and duration of the gas flame and the sizes of the
burning wood brands. Successful coverings are rated Class A,
Class B, or Class C, with Class A withstanding the most severe
exposure, Class B withstanding intermediate exposure, and
Class C withstanding the least severe exposure.

Roof Covering — The membrane, which may also be the roof
assembly that resists fire and provides weather protection to the
building against water infiltration, wind, and impact.

Slope — Upward or downward incline or slant, usually calculated
as a percenfage.

Structure — A constructed obiject, usually a free-standing building
above ground.

Subdivision — An area of land laid out and divided into lots, blocks,
and building sites, and in which public facilities are laid out, such as
streefs, alleys, parks, and easements for public ufilities.

Topography — A configuration of the earth’s surface, including ifs
relief and the position of ifs natural and man made features.

Vegetation — Plant life and or covering.

Weather, Fire — Weather conditions that influence fire ignition,
behavior, and suppression.

Wildland - An area in which development is essentially non-
existent, except for roads, railroads, powerlines, and similar
transportation facilities. Homes, if any, are widely scattered.

Wildland Urban Interface (WUI) — An area so designated such
that a wildfire directly influences with flames and firebrands the
potential ignition of the sfructures within that area.

A. Bibliography
Below is a list of additional literature and audiovisual
resource material.

California’s -Zone—Wildland/Urban Fire Prevention and Mitigation.
Rodney Slaughter, editor. Governor's Office of Emergency Services.
1996, This book was made possible by hazard mitigation grant
funding from the Federal Emergency Management Agency and
involved several agencies. It is a reference manual that addresses:
model codes, hazard zoning and enforcement; building standards
and technology; domestic and wildland fuels; and community
programs. It is available from CFESTES Bookstore, 7171 Bowling
Drive, Sacramento, CA 95823-2034.

California Fire Plan: A Framework for Minimizing Costs and Losses
from Wildland Fires. California State Board of Forestry. 1996. This
document gives a defailed framework for evaluating and prioritizing
wildfire hazards including structures, watersheds, timber, range land,
air quality, recreation potential, sensitive habitats and cultural
resources. It includes a process for developing assessments that
involve multiple jurisdictions and inferested parties.

Colorado Wildland Interface Pre-plan Initiative. Colorado State
Forest Service (CSFS). 1997. This system is being taught through
classroom and field sessions. It provides a simple method fo rate
homes within the wildland/urban interface on their obi|if\/ fo
withstand wildfire. This system uses the Wildland Home Fire Risk
Meter, a rating sheet developed jointly by CSFS and the Fire
Protection Districts and the Fire Hazard Severity Form as shown

in the 1997 Urban/Wildland Interface Code.

Development Strategies in the Wildland/Urban Interface.
Infernational Association of Fire Chiefs and Western Fire Chiefs
Association. 1996. This handbook was designed 1o be an
educational tool for the fire service and academic and development
professionals protecting or developing wildland or forested areas. It
provides strafegies for land use decisions, risk assessment,
vegetation management, public education and fire operations.

Fire Safety Considerations for Residential Development in Forested
Areas—A Guide for Fire Agencies, Planning Boards and Subdivision
or Housing Developers. New Hampshire Rural Fire Protection Task
Force. February, 1997. This guide lists minimum fire safety
considerations for woodland development, guidelines for a sample
subdivision rating, and a wildfire hazard rating form for subdivisions.
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Incline Village/Crystal Bay Defensible Space Handbooks: A
Volunteer's Guide to Reducing the Wildfire Threat. University of
Nevada Cooperative Extension Service, 1991. This handbook,
designed as a reference guide for neighborhood leaders,
provides guidance in understanding the threat of wildfire,
implementing defensible space and developing the role of
leadership in neighborhood efforts.

North Whitefish Fire Risk Ration GIS Project. Fire and Aviation
Management Office, Montana Department of Natural Resources
and Conservation, Missoula, MT, 1995. This project applies
geographic information systems (GIS) to Montana's Fire Risk
Rafing System (FRA|. Twenty-eight key variables are assigned a
weighted score and the scores are added to achieve a
composite score. This publication is useful for agencies wishing
fo automate all or part of an existing fire hazard rating system.

US Department of the Interior. Wildfire Prevention Analysis and
Planning, 1992. This procedure was developed to defermine the
locations and levels of fire risks, hazards (fuels and topography
of an area), and values (areas where loss of destruction by

fire would be unacceptable) in fire-prone forests or wildland
developments. Rafings of low, medium and high are determined
for risks, hazards and values (delineated on a map), as well

as a ranking sysfem for planned activities in specific areas.

Articles

Fahnestock, George. Rating ForestFire Hazard in Residential
Developments in Colorado, 1971.

lynch, Dennis and Standish, Broome. Mountain Land Planning.

1973.
Summit Country Colorado. Fire Hazard Mitigation Requirements
For New Construction Amended. 1995.

Cohen, J., What is the Wildland Fire Threat to Homes?,
Presented as the Thompson Memorial Lecture, April 10, 2000,
School of Forestry, Northern Arizona University, Flagstaff, AZ
USDA Forest Service, Fire Science Laboratory, Missoula, MT,
Wildland-Urban Fire — A different Approach, presentation af
the IAVWWF Fire Safety Summit, Missoula MT, 2001
Preventing Disaster, Home Ignitability in the Wildland /urban
Interface, Journal of Forestry, 1998 (3): 1521
Zoning News, "Saving Homes from Wildfires: Regulating the

Home Ignition Zone,” American Planning Association, Chicago,
IL 2001

Wildland/Urban Interface Fires Case Studies
Stanford Research Institute, Howard, et. Al. 1973, The Belair
Brentwood Fire of 1961

National Wildland,/Urban Interface Fire Protection Initiative,
Black Tiger Fire Case Study, July 9, 1989

Stephen Bridge Road Fire Case Study: Crawford County,
Michigan, May 8, 1990

The Oakland/Berkeley Hills Fire Case Study, October 20,
1991

Fire Storm'@1 Case Study, Spokane, Washington, Ocfober
16, 1991

Wilson, Rex, The Devil Wind and Wood Shingles, NFPA
Quarterly, January 1962,

Firemen Magazine, Conflagration in los Angeles Hills,

December 1961

University of California, Berkeley, CA, Foote, Ethan, 1994,
Santa Barbara Paint Fire

Print Materials and Videos

[Unless otherwise noted, the following booklets, brochures and
videos may be ordered from the Firewise Online Publications
Catalog at www.firewise.org.)

Planning for Wildfires, American Planning Associafion,
Chicago, I, 2005 (Available at www.apa.org.)

Wildland/Urban Interface Hazard Assessment Training,
4-CD Sef, 2003

Wildfire! Preventing Home Ignitions, Video, 2001
Protecting Your Home from Wildfire, Video, 2000
Firewise: Community Solutions to a National Problem, 2006

Assessing Hazards in the Home Ignition Zone (training course

materials), 2006
NFPA Codes and Standards/Publications

[NFPA publications may be ordered from the online catalog
at www.nfpa.org.)

NFPA 220 — Standard on Types of Building Construction,
1999 edition

NFPA 256, Standard Methods of Fire Tests of Roof Coverings,
2003 edition

NFPA 1142 — Standard on Water Supplies for Suburban and
Rural Fire Fighting, 2007 edition

Other references
International Code Council (ICC), International Wildland Urban
Interface Code, 2006 edition

Websites for Additional Information
www.fs.fed.us — USDA Forest Service

www.doi.gov — United States Department of the Inferior
www.firewise.org — Firewise Communities/USA
www.firelab.org — Fire Science laborafory, Missoula, MT
www.fema.gov — Federal Emergency Management Agency
www.planning.org — American Planning Association

www.geomac.gov — GeoMAC: Geospatial Mulfi-agency
Coordination

www.wildfireprograms.com — National Database of State
and Local Wildfire Hazard Mitigation Programs

www.nfpa.org — National Fire Profection Association
www.nifc.gov — National Interagency Fire Center
www.nweg.gov — National Wildfire Coordinating Group
www.iccsafe.org — International Code Council

For more information on Firewise Communities™ and the
National Wildland /Urban Inferface Fire Program, contact:
Firewise Communities, 1 Batterymarch Park, Quincy,
Massachusetts, 02169 or go to www.firewise.org
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The National Firewise Communities Programs is an interagency program designed fo encourage local solutions for wildfire safety by
involving homeowners, community leaders, planners, developers, firefighters, and other in the effort to protect people and property from
the risk of wildfire. The Firewise Communities program is sponsored by the National Wildfire Coordinating Group’s Wildfire/Urban
Interface Working Team, a consortium of wildland fire agencies that includes the USDA Forest Service, the Department of the Interior, the
Federal Emergency Management Agency, the International Association of Fire Chiefs, the National Emergency Management Association,
the US Fire Administration, the National Association of State Fire Marshals, the National Fire Protection Association, and state forestry
organizations. For more information, visit www.firewise.com.

Firewise® and Firewise Communities/USA® are registered trademarks of the National Fire Protection Association; Quincy, MA
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Guide to Landscaping

The primary goal for Firewise landscaping is fuel reduction — limiting the level of flammable vegeta-
tion and materials surrounding the home and increasing the moisture content of remaining vegetation.
This includes the entire ‘'home ignition zone’ which extends up to 200 feet in high hazard areas.

Use the Zone Concept

Zone 1 is the 30 feet adjacent to the home and its attachments; Zone 2 is 30 to 100 feet from the
home; Zone 3 is 100 to 200 feet from the home.

. - . . Use grass and driveways as fuel breaks from
Zone 1 (A" Hazard Areas) This well-irrigated area encircles the structure and all its attachments  the house.

(wooden decks, fences, and boardwalks) for at least 30 feet on all sides.

1) Plants should be carefully spaced, low-growing and free of resins, oils and waxes that burn
easily.

2) Mow the lawn regularly. Prune trees up six to ten feet from the ground.

3) Space conifer trees 30 feet between crowns. Trim back trees that overhang the house.

4) Create a‘fire-free’ area within five feet of the home, using non-flammable landscaping
materials and/or high-moisture-content annuals and perennials.

5) Remove dead vegetation from under deck and within 10 feet of house.

6) Consider fire-resistant material for patio furniture, swing sets, etc.

7) Firewood stacks and propane tanks should not be located in this zone.

8) Water plants, trees and mulch regularly.

9) Consider xeriscaping if you are affected by water-use restrictions.

Use faux brick and stone finishes and high-
moisture-content annuals and perennials.

Zone 2 (Moderate and High Hazard Areas) Plants in this zone should be low-growing, well-
irrigated, and less flammable.

1) Leave 30 feet between clusters of two to three trees, or 20 feet between individual trees.

2) Encourage a mixture of deciduous and coniferous trees.

3) Create ‘fuel breaks, like driveways, gravel walkways and lawns.

4) Prune trees up six to ten feet from the ground.

Zone 3 (High Hazard Areas) Thin this area, although less space is required than in Zone 2. Remove
smaller conifers that are growing between taller trees. Remove heavy accumulation of woody de-
bris. Reduce the density of tall trees so canopies are not touching.

Maintaining the Firewise Landscape
v'Keep trees and shrubs pruned six to ten feet from the ground. - ) - )
v'"Remove leaf clutter and dead and overhanging branches. Use groupings of potted plants that include

ging succulents and other drought resistant
v"Mow the lawn regularly and dispose of cutting and debris promptly. vegetation.
v'Store firewood away from the house.
v'"Maintain the irrigation system regularly.
v'Familiarize yourself with local regulations regarding vegetative clearance,
debris disposal, and fire safety requirements for equipment.

Create a cinder block wall around the perimeter of The use of pavers and rock make for a pleasing effect
your yard and use grass and slate to break up the and creates a fuel break.
landscape.

2



The roof is the most important element of the
home. Use rated roofing material.

Cover openings with 1/8” metal screen to
block fire brands and embers from collecting
under the home or deck.

Use non-flammable fencing if attached to the
house such as metal.

Use glass skylights; plastic will melt
and allow embers into the home.

Guide to Construction

“When considering improvements to reduce wildfire vulnerability, the key is to consider the home in relation
to itsimmediate surroundings. The home’s vulnerability is determined by the exposure of its external materials
and design to flames and firebrands during extreme wildfires. The higher the fire intensities near the home,
the greater the need for nonflammable construction materials and a resistant building design.”— Jack Cohen,
USDA-Forest Service

Use Rated Rooﬁng Material. Roofing material with a Class A, B or C rating is fire resistant and
will help keep the flame from spreading. Examples:

v Composition shingle

v’ Metal

v Clay

v Cement tile

Use Fire-Resistant Building Materials on Exterior Walls. Examples include:
v Cement
v’ Plaster
v Stucco
v’ Masonry (concrete, stone, brick or block)
While vinyl is difficult to ignite, it can fall away or melt when exposed to extreme heat.

Use Double-Paned or Tempered Glass. Double-pane glass can help reduce the risk of fracture or
collapse during an extreme wildfire. Tempered glass is the most effective. For skylights, glass is a
better choice than plastic or fiberglass.

Enclose Eaves, Fascias, Soffits and Vents. ‘Box’ eaves, fascias, soffits and vents, or enclose them
with metal screens. Vent openings should be covered with 1/8" metal screen.

Protect Overhangs and Other Attachments. Remove all vegetation and other fuels from
around overhangs and other attachments (room additions, bay windows, decks, porches, carports
and fences). Box in the undersides of overhangs, decks and balconies with noncombustible or fire-
resistant materials. Fences constructed of flammable materials like wood should not be attached
directly to the house.

Anything attached to the house (decks, porches, fences and outbuildings) should be considered
part of the house. These act as fuel bridges, particularly if constructed from flammable materials.

1) If a wood fence is attached to the house, separate the fence from the house with a masonry
or metal barrier.

2) Decks and elevated porches should be kept free of combustible materials and debris.

3) Elevated wooden decks should not be located at the top of a hill. Consider a terrace.

Enclose eaves and soffits. Enclose under decks so firebrands do
not fly under and collect.
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| can make my home Firewise® by:

Use sprinklers or garden hoses Use a concrete patio instead of a wooden deck and Use pebbles instead of mulch near the home's foun-
regularly to keep vegetation moist. rubber mats instead of natural fiber. dation where possible.
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Trends in Wildland Fire Entrapment Fatalities...Revisited
By James R. Cook
February 2013

Wildland firefighters today are spending more hours fighting fires than ever before, and they are
engaging fires of historic magnitude. The risk environment associated with wildland fire is being re-
defined, and firefighters too have begun to redefine their own culture as a professional endeavor. This
exercise of redefinition is not new.

With the upcoming 10-year anniversary of South Canyon Fire and the impacts from the Thirtymile and
Cramer Fires still fresh, the interest in lessons learned from the past will be intense, and scrutiny of the
safety and effectiveness of wildland firefighting agencies will continue to increase. Part of this process
requires we examine our hard won lessons in a different light.

These were the opening words of a briefing paper that | wrote
in 2004 for my employing agency, the U.S. Forest Service.
The basis for that briefing paper was a comparison of fire
entrapment fatalities in relation to significant organizational
changes within the wildland fire service from 1933 through
2003. The discussion demonstrated during that period of
time, for all wildland firefighting agencies combined, the
average number of firefighter entrapment fatalities decreased
from about six each year to about two each year. This
premise came under criticism from some in the research field
for not being a true statistical analysis. The subject will
probably never lend itself to a valid statistical analysis for . G ¢ :
several reasons. First, the reporting bias that exists between AR R IR Lutch Spd Ay
the current work environment and how accidents were ' A%

reported in the 1930s or 1940s and even into the 1970s,
suggests that many historical events have never been

2100 7+ & ",

documented. In addition, with so many varied wildland fire {2 G ©o. CnvonFie
response organizations involved now, the current level of 14 g ¢ ‘ West Flank

exposure in terms of total person-hours worked on the
fireground certainly exceeds what it was 70 or 80 years
ago...and even today it would be difficult to put a firm number
on what that true exposure level would look like.




So, while the wildland fire work environment continues to increase in complexity, this author argues that
there is a steady, downward trend in the overall frequency of fire entrapment fatalities. Because
organizational change and its effects are slow to manifest themselves, a longer view is important...and it
has importance because it articulates that progress on firefighter entrapment is being made in the very
hazardous, high risk / high consequence work environment on wildland fires.

What follows is a brief timeline of some significant organizational changes in the wildland fire service
along with the annual entrapment fatality numbers. The format is the same as was outlined in the original
briefing paper, however, it now includes updated information from 1926 to 2012, courtesy of the
National Wildfire Coordination Group (NWCG) Lessons Learned Center. The timeline delineates six
distinct time periods that span more than 85 years. These periods of time are not equal in duration, rather
they are defined by key events that significantly changed how the wildland fire service operated at a
national level. As the 20-year anniversary of the South Canyon Fire approaches, wildland firefighters
should be inspired to continue improvement efforts by seeing that training and operational changes
made over the years have made a difference.

Mann Gulch Fire
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'Orest blaze

ecora i"'Brush Fire Develops
—— [ into Conflagration
That Devours All
Caught in Its Path

VYolunteers Flee
Into Ravine Trap

Scores Hurt, 33 Bodies
Taken from Flames
Near Los Angeles

Los Angeles, Oct. 3—(UP)—
At least 52 men were burned
to death and 100 more injured
today in a canyon fire that
enveloped Griffith Park Mu-
nicipal Playgrounds, on the
northern edge of the city.
Most of the victims fire
fighting volunteers from a
nearby unemployed camnp,
were trapped in a steep ravine
when they were caught be-:
tween the main fire and o

Griffith Park Fire, 1933

1926 — 1956 The year 1926 was chosen for the baseline as this was the year reporting data for
wildland firefighting fatalities begins to show any continuity. The early 1930s mark the advent of
organized, wildland fire suppression crews through the Civilian Conservation Corps (CCC). The years
1926 to 1956 were characterized by firefighting efforts primarily staffed with CCC crews, pick-up
civilian laborers, or inmates supervised by agency fire overhead. This same period saw the beginning

of the Smokejumper project in 1940 and first Hotshot crews in 1948.
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1957 —1966 Key event is a series of large tragedy fires culminating with the 1956 Inaja Fire and the
follow-up Report of the Task Force to Recommend Action to Reduce the Chances of Men Being Killed
by Burning While Fighting Fire, 1957. Two significant changes resulted from this report. The “10
Standard Firefighting Orders” and “13 Situations That Shout Watch Out” were established...and the first
formal fire behavior and fire generalship courses were developed. Wildland firefighting was
characterized byan increase in dedicated agency initial attack resources, the advent of effective aviation
assets, and start of the Interregional Crew concept in 1961.
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Honda Canyon Fire

4 died; 40 overrun
10,000 Acres

CALIFORNIA
CENTRAL COAST

SAN MIGUEL
SLAND

December 20-21, 1977 |, ..,

1970’s Fatal Fire Overruns

A%, Southem San Luis Obispo
= and Santa Barbara Counties

W Spanish Ranch Fire
‘,{\\noyo Grande 7 Mﬂ 15, 1979
& PADRES 4 died; 6 overrun
ke i 983 Acres

Carpinteriag ;
CHAHNE. IELANDS Romero Fire
e October 6-7, 1971
4 died; 6 overrun
o 16,000 Acres 3
P

ANACAPA
SANTACRUZ ISLAND ISLAND

1967 — 1979 Key event is the

1966 Loop Fire and the follow-
Report of the Fire Safety

Review Team — A Plan to
Further Reduce the Chances of
Men Being Burned While
Fighting Fires,

1967. Among the many
recommendations from this
report were three significant
changes: the “Downbhill Line
Construction Checklist” was
adopted; emphasis was placed on
using portable weather
equipment including belt weather
Kits for crews on the fireline;
and there was direction to
develop more effective fire
shelters and fire resistant
clothing. The Boise Interagency
Fire Center went into service as
participation of non-federal
agencies increased. In 1972, the
interagency FIRESCOPE
initiative began in California, and
in 1974, NWCG was charted

nationally.
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1980 — 1994 Key event is a rash of multi-fatality fires in
the late 1970s and the follow-up Report of the Task Force
on Study of Fatal and Near Fatal Wildland Fire Accidents,
1980. More significant changes were the result:
development of the national S-course training system;
requirements for all firefighters to wear fire resistant
clothing and carry fire shelters; and a national radio cache
system was established. This time period saw the
evolution from fire control to fire management.
Interagency cooperation improved with the Incident
Command System becoming a national standard along
with the national mobilization system and national
incident management team concept. The wildland / urban
interface became a top priority in fire management
decisions at all levels. The firefighting rules of
engagement continued to grow with the publication of
the Fatal and Near-

Fatal Forest Fires — The Common Denominators research
paper and revision of existing tools into the “10 Fire Orders” and “18 Watch Out Situations.”

STORMKING 14

& ‘

1995 —2003 Key event is the 1994 South
Canyon Fire and the follow-up Interagency
Management Report Team, 1995 and TriData
Wildland Firefighter Safety Awareness Study,
1998. Many significant recommendations
were offered in these reports that helped
wildland fire agencies to become better funded
and more professionally staffed. Equally
important was the 1995 Human Factors
Workshop that generated an awareness of the
need to better prepare firefighters for the
leadership and decision-making demands of
the fireground, and eventually evolved into a
formal leadership development program for
wildland firefighters. Forest health emerged
as the primary issue affecting fire
management efforts. The firefighting rules of
engagement were questioned and debated,
with one of the outcomes being the acceptance
of the L.C.E.S. and Risk Management
concepts alongside the 10 Fire Orders and the
18 Watch Outs.

TANRA BCKETT
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Cramer Fire Fatality Site Cramer Fire Spread Map

2004 — 2012 Key event is the quick succession of the Cerro Grande, Thirty-Mile, and Cramer fires
from 2000 to 2003. The resulting reports and intense political scrutiny of wildland fire agencies
caused constant policy and procedural changes. One of the most notable safety advances is the
increased willingness by many in the wildland fire service to learn from our past actions by using staff
rides and the facilitated
learning analysis (FLAS)
along with initiatives such as
the Lessons Learned Center,
the Annual Refresher
Training, and the SAFENET
system. Also significant are
the efforts by some wildland
fire agencies to improve EMT
and medevac protocols.
Another driver of change is
the evolution of how large
incidents are managed...both
at the strategic level, with the
latitude to engage large
wildfires with less than full
suppression alternatives, and
at the political level, with the
focus on cost containment as
well as all-hazard response
expectations. At the tactical
level, the firefighting rules of
engagement continue to
evolve with the widespread
acceptance of the Incident
Response Pocket Guide

Thirty-Mile Fire Spread Map




The following graph illustrates the trend in wildland firefighter entrapment fatalities from 1926 to
2012. 1t should be noted that fire entrapment is only one of four major fatality mechanisms in the
wildland fire environment and has accounted for only 11% of all fatalities on the fireground since
1995 (295 total fireground fatalities with 32 by burnover/entrapment) and 38% since 1926 (1030 total
fireground fatalities with 392 by burnover/entrapment).

The other three fatality mechanisms account for the majority of wildland firefighter fatalities:

Gravity (hazard trees, rolling rocks, and falls)
Transportation (vehicle and aircraft incidents)
Medical (heart attack and heat injury)

While the fatality mechanism of Entrapment is a lower frequency event based on our recent
history, it is also the higher consequence event with the potential to affect larger numbers of
firefighters at one time.

Entrapment Fatality Averages

\4.4 45 T

0 T T T T T 1
1926-1956 1957-1966 1967-1979 1980-1994 1995-2003 2004-2012
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Wildland Fire Entrapment Fatalities 1926-2012

Year Fatalities Significant Fires Year Fatalities Significant Fires
1926 5 Springyville-5 1980 2
1927 0 1981 4
1928 0 1982 1
1929 1 1983 9 Northfield-3
1930 1 1984 12 Rainbow Springs-2
1931 8 Lewis & Clark-8 1985 5
1932 0 1986 0
1933 27 Griffith Park-25 1987 2
1934 2 1988 1
1935 1 Chatsworth-8 1989 1
1936 9 1990 10 Dude-6
1937 20 Blackwater-15 1991 3 Point-2
1938 9 Pepper Run-8 1992 0
1939 9 Rock Creek-5 1993 3
1940 5 1994 18 South Canyon-14
1941 5 Total 71
1980-1994
1942 0 1995 2
1943 15 Hauser Creek-11 1996 2
1944 0 1997 0
1945 1 1998 1
1946 0 1999 2
1947 2 2000 2
1948 1 2001 5 Thirty-Mile Mile-4
1949 15 Mann Gulch-13 2002 0
1950 5 Pelitor-4 2003 4 Cramer-2
1951 0 Total 18
1995-2003
1952 3 2004 1
1953 16 Rattlesnake-15 2005 1
1954 6 Gap Creek-3, Tunnel-3 2006 7 Esperanza-5
1955 8 Hacienda-5 2007 0
1956 12 Inaja-11 2008 1
Total 186 2009 0
1926-1956
1957 0 2010 0
1958 2 2011 4 Blue Ribbon-2
1959 10 Decker-6 2012 0
1960 3 Total 14
1995-2003
1961 5 . 392
1962 4 Timber Lodge-4
1963 1
1964 3
1965 4 Fairview Hollow-3
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Wildland Fire Entrapment Fatalities 1926-2012
1966 12 Loop-12
Total 44
1957-1966
1967 8
1968 12 Canyon-8
1969 0
1970 0
1971 7 Romero-4
1972 1
1973 1
1974 0
1975 2
1976 4 Battlement Mesa-4
1977 14 Bass River-4; Honda
Canyon-3; Cart Creek-3
1978 1
1979 9 Spanish Ranch 4
Total 59
1967-1979

Links to Additional Information and Locations of Significant Fatality Fires:

http://www.nifc.gov/safety/safety documents/Fatalities-by-Year.pdf

http://www.fireleadership.gov/toolbox/staffride/main library.html

http://www.coloradofirecamp.com/honoring-our-fallen/fatality-sites.htm

National Wildland Firefighters Association

http://www.wffoundation.org/Index.asp
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http://www.nifc.gov/safety/safety_documents/Fatalities-by-Year.pdf
http://www.nifc.gov/safety/safety_documents/Fatalities-by-Year.pdf
http://www.fireleadership.gov/toolbox/staffride/main_library.html
http://www.coloradofirecamp.com/honoring-our-fallen/fatality-sites.htm
http://www.wffoundation.org/Index.asp

USEFUL LINKS
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See the Before and After the Fire document in Supplement Documents portion of this appendix

for basic listing of most essential phone numbers and websites.

Austin American-Statesman. “Brush-eating goats could help prevent fires.”
http://www.statesman.com/news/news/state-regional/brush-eating-goats-could-help-prevent-
fires/ndPw9/

Boulder County. Community Wildfire Protection Plan.

https://www.bouldercounty.org/property/forest/pages/lucwppmain.aspx

Fire Adaped Communities. Grants and Other Funding Opportunities.

http://www.fireadapted.org/resources/funding-opportunities.aspx

Firewise Communities. “Wildland/Urban Interface Fire Hazards: A New Look at Understanding
Hazard Assessment Methodologies.”
http://www.firewise.org/~/media/Firewise/Files/Pdfs/Booklets%20and%20Brochures/BookletWild

landFireHazards.pdf

High Country News. “A wildfire forum takes radical approach to protecting wildland-urban
interface.”

http://www.hcn.org/blogs/goat/behind-closed-doors-wildfire-solutions-forum-takes-radical-

approach-to-protecting-wui-from-wildfire

High Country News. “Wildfire mitigation program helps homeowners create safer communities.”

https://www.hcn.org/blogs/goat/wildfire-partners-hopes-free-mitigation-plans-rebates-other-

incentives-will-create-fire-adapted-communities/view

Interface South. “Human Influences on Forest Ecosystems, Chapter 4.”

http://www.interfacesouth.org/swui-assessment/ch4.pdf

Texas A&M Agrilife Extension. “Environmental and Economic Tradeoffs Associated with

Vegetation Management on the Edwards Plateau.”
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http://www.statesman.com/news/news/state-regional/brush-eating-goats-could-help-prevent-fires/ndPw9/
http://www.statesman.com/news/news/state-regional/brush-eating-goats-could-help-prevent-fires/ndPw9/
https://www.bouldercounty.org/property/forest/pages/lucwppmain.aspx
http://www.fireadapted.org/resources/funding-opportunities.aspx
http://www.firewise.org/%7E/media/Firewise/Files/Pdfs/Booklets%20and%20Brochures/BookletWildlandFireHazards.pdf
http://www.firewise.org/%7E/media/Firewise/Files/Pdfs/Booklets%20and%20Brochures/BookletWildlandFireHazards.pdf
http://www.hcn.org/blogs/goat/behind-closed-doors-wildfire-solutions-forum-takes-radical-approach-to-protecting-wui-from-wildfire
http://www.hcn.org/blogs/goat/behind-closed-doors-wildfire-solutions-forum-takes-radical-approach-to-protecting-wui-from-wildfire
https://www.hcn.org/blogs/goat/wildfire-partners-hopes-free-mitigation-plans-rebates-other-incentives-will-create-fire-adapted-communities/view
https://www.hcn.org/blogs/goat/wildfire-partners-hopes-free-mitigation-plans-rebates-other-incentives-will-create-fire-adapted-communities/view
http://www.interfacesouth.org/swui-assessment/ch4.pdf

http://texnat.tamu.edu/library/symposia/juniper-ecology-and-management/environmental-and-

economic-tradeoffs-associated-with-vegetation-management-on-the-edwards-plateau/

Texas A&M Forest Service. “Community rallies to protect homes from wildfire.”
http://texasforestservice.tamu.edu/uploadedFiles/FRP/New -
Mitigation/Unsafe Debris Burning/Walker%20County%20success%20story(1).pdf

Texas A&M Forest Service. “Cross Plains, Texas, Wildland Fire Case Study.”

http://txforestservice.tamu.edu/uploadedFiles/FRP/DownloadAsset.pdf

Texas A&M Forest Service. Texas Tree Planting Guide.

http://texastreeplanting.tamu.edu/ExpressSelector.aspx

Texas Parks and Wildlife. Wildscapes: Texas Wildscapes Certification.

http://www.tpwd.state.tx.us/huntwild/wild/wildlife diversity/wildscapes/wildscape certification.pht

ml

The Texas Drought. Dealing with Drought, Freshwater Shortages, and Climate Change.

http://texscience.org/water/

USDA Forest Service. Applied Wildland Fire Research in Support of Project Level Hazardous
Fuels Planning — Publications.

http://forest.moscowfsl.wsu.edu/fuels/publications.html

USDA Forest Service. Applied Wildland Fire Research in Support of Project Level Hazardous
Fuels Planning — Fact Sheets.

http://forest.moscowfsl.wsu.edu/fuels/factsheets.html
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http://texnat.tamu.edu/library/symposia/juniper-ecology-and-management/environmental-and-economic-tradeoffs-associated-with-vegetation-management-on-the-edwards-plateau/
http://texnat.tamu.edu/library/symposia/juniper-ecology-and-management/environmental-and-economic-tradeoffs-associated-with-vegetation-management-on-the-edwards-plateau/
http://texasforestservice.tamu.edu/uploadedFiles/FRP/New_-_Mitigation/Unsafe_Debris_Burning/Walker%20County%20success%20story(1).pdf
http://texasforestservice.tamu.edu/uploadedFiles/FRP/New_-_Mitigation/Unsafe_Debris_Burning/Walker%20County%20success%20story(1).pdf
http://txforestservice.tamu.edu/uploadedFiles/FRP/DownloadAsset.pdf
http://texastreeplanting.tamu.edu/ExpressSelector.aspx
file:///%5C%5Clonghorn%5CNEW_PROJECTS%5C5516%20-%20Community%20Wildfire%20Protection%20Plan%5C5516-01-001%20(ENV)%20-%20CWPP%5CEnvironmental%5CDeliverables%5C2014%20Revision%5CxAppendix%20D%20-%20Fuels%20Reduction%20&%20Structural%20Hardening%5COld%5CTexas%20Parks%20and%20Wildlife.%20%20Wildscapes:%20%20Texas%20Wildscapes%20Certification.http:%5Cwww.tpwd.state.tx.us%5Chuntwild%5Cwild%5Cwildlife_diversity%5Cwildscapes%5Cwildscape_certification.phtml
file:///%5C%5Clonghorn%5CNEW_PROJECTS%5C5516%20-%20Community%20Wildfire%20Protection%20Plan%5C5516-01-001%20(ENV)%20-%20CWPP%5CEnvironmental%5CDeliverables%5C2014%20Revision%5CxAppendix%20D%20-%20Fuels%20Reduction%20&%20Structural%20Hardening%5COld%5CTexas%20Parks%20and%20Wildlife.%20%20Wildscapes:%20%20Texas%20Wildscapes%20Certification.http:%5Cwww.tpwd.state.tx.us%5Chuntwild%5Cwild%5Cwildlife_diversity%5Cwildscapes%5Cwildscape_certification.phtml
file:///%5C%5Clonghorn%5CNEW_PROJECTS%5C5516%20-%20Community%20Wildfire%20Protection%20Plan%5C5516-01-001%20(ENV)%20-%20CWPP%5CEnvironmental%5CDeliverables%5C2014%20Revision%5CxAppendix%20D%20-%20Fuels%20Reduction%20&%20Structural%20Hardening%5COld%5CTexas%20Parks%20and%20Wildlife.%20%20Wildscapes:%20%20Texas%20Wildscapes%20Certification.http:%5Cwww.tpwd.state.tx.us%5Chuntwild%5Cwild%5Cwildlife_diversity%5Cwildscapes%5Cwildscape_certification.phtml
http://texscience.org/water/
http://forest.moscowfsl.wsu.edu/fuels/publications.html
http://forest.moscowfsl.wsu.edu/fuels/factsheets.html

ADDITIONAL RESOURCES
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City of Austin. “Balcones Canyonlands Preserve Land Management Plan: Tier IIA, Chapter 1V,
Vegetation Management.” August 2007.

City of Austin and Austin Energy. “Managing Trees Near Power Lines: A Customer’s Answer Book.”

Ciyt of Austin, Watershed Protection Development Review. “Central Texas Invasive Plants: Volunteer
Field Guide.”

City of Austin. “Invasive Species Management Plan.”
City of Austin. “Maintain a Defensible Space.”
City of Austin, Wildfire Ready Austin. “Understanding the Risk of Wildfire near Austin’s Creeks.”

City of Austin, Wildfire Ready Austin. “Before and After the Fire: Environmental Best Management
Practices for Wildfire Risk Reduction and Recovery.”

City of Austin, Grow Green. “Creekside Homeowners: A Guide for Creekside Residents.”
City of Austin. “Upper Bear Creek Mitigation Case Study”. November 2013.

Texas A&M Forest Service. “Firewise Landscaping.”

Texas A&M Forest Service. “Vegetation Management in the Wildland Urban Interface.”
Texas A&M Forest Service. “Pruning Guidelines for Prevention of Oak Wilt in Texas.”
Texas A&M Forest Service. “Community rallies to protect homes from wildfire.”

Texas A&M Forest Service. “Firewise Landscaping in Texas.”

USDA (Morris C. Johnson, David L. Peterson, and Crystal L. Raymond). “Guide to Fuel Treatments in
Dry Forests of the Western United States: Assessing Forest Structure and Fire Hazard.”

USDA. “Wildlife and Invertebrate Response to Fuel Reduction Treatments in Dry Coniferous Forests of
the Western United States: A Synthesis.” September 2006.

USDA (Roger D. Fight and R. James Barbour). “Financial Analysis of Fuel Treatments.” December
2005.

USDA. “Social Science to Improve Fuels Management: A Synthesis of Research Relevant to
Communicating with Homeowners About Fuels Management.”

USDA (M.E. Hunter, W.D. Shepperd, L.B. Lentile, J.E. Lundquist, M.G. Andreu, J.L. Butler, and F.W.
Smith). “A Comprehensive Guide to Fuels Treatment Practices for Ponderosa Pine in the Black Hills,
Colorado Front Range, and Southwest.” September 2007.

USDA. “Wildland Fire in Ecosystems: Fire and Nonnative Invasive Plants.” September 2008.

USDA. “Fuels Management — How to Measure Success: Conference Proceedings, 28-30 March 2006,
Portland, OR.” September 2006.

D-141



USDA (Elizabeth D. Reinhardt, Robert E. Keane, David E. Calkin, Jack D. Cohen). “Objectives and
considerations for wildland fuel treatment in forested ecosystems of the interior western United States.”
September 2008.

USDA (Sarah M. McCaffrey and Christine S. Olsen). “Research Perspectives on the Public and Fire
Management: A Synthesis of Current Social Science on Eight Essential Questions.” February 2012.

USDA (Eric Toman, Melanie Stidham, Sarah McCaffrey, and Bruce Shindler). “Social Science at the
Wildland Urban Interface: A Compendium of Research Results to Create Fire-Adapted Communities.”
July 2012.

USDA. “The Public and Wildland Fire Management: Social Science Findings for Managers.” November
2006.

USDA (Ingrid M. Martin, Wade E. Martin, and Carol B. Raish). “A Qualitative and Quantitative Analysis of
Risk Perception and Treatment Options as Related to Wildfires in the USDA FS Region 3 National
Forests.” September 2011.

USDA. “Fuel Treatments in Juniper and Oak-Juniper Woodlands throughout the Range of the Golden-
Cheeked Warbler.”

USDA (Eric M. White). “Woody Biomass for Bioenergy and Biofuels in the United States — A Briefing
Paper.” July 2010.

USDA, University of Florida, Interface South, NIST. “Quick Guide to Firewise Shrubs.” September 2009.

University of Idaho Extension (Yvonne C. Barkley, Chris Schnepf, and Jack Cohen). “Protecting and
Landscaping Homes in the Wildland/Urban Interface.” September 2010.

USDA, University of Florida (Anna L. Behm, Alan J. Long, Martha C. Monroe, Cotton K. Randall, Wayne
C. Zipperer, and L. Annie Hermansen-Baez). “Fire in the Wildland-Urban Interface: Preparing a Firewise
Plant List for WUI Residents.”

USDA, University of Florida (Cotton K. Randall, L. Annie Hermansen-Baez, and Glenn Acomb). “Fire in
the Wildland-Urban Interface: Reducing Wildfire Risk While Achieving Other Landscaping Goals.”

USDA, University of Florida (J. Douglas Doran, Cotton K. Randall, and Alan J. Long). “Fire in the
Wildland-Urban Interface: Selecting and Maintaining Firewise Plants for Landscaping.”

University of Nevada Cooperative Extension (Lake Tahoe Basin, Second Edition). “Living With Fire: A
Guide for the Homeowner.” May 2008.

USDA, University of Florida, Institute of Food and Agricultural Sciences, Interface South. “Selecting
Firewise Shrubs to Reduce Wildfire Risk.” May 2011.

USDA (Gavriil Xanthopoulos, David Caballero, Miguel Galante, Daniel Alexandrian, Eric Rigolot, and
Raffaella Marzano). “Forest Fuels Management in Europe.” March 2006.

USDA (Katharine R. Stone, David S. Pilliod, Kathleen A. Dwire, Charles C. Rhoades, Sherry P. Wollrab,
Michael K. Young). “Fuel Reduction Management Practices in Riparian Areas of the Western USA.”
May 2010.
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USDA (Andre Arsenault). “Managing Coarse Woody Debris in British Columbia’s Forests: A Cultural
Shift for Professional Foresters.” 2002.

California Department of Forestry and Fire Protection, State Board of Forestry and Fire Protection.
“General Guidelines for Creating Defensible Space.” February 2006.

“Firewise Plant List — Texas.”

Elsevier (Jian Yao, Darrel B. Murray, Arjun Adhikari, Joseph D. White). “Fire in a sub-humid woodland:
The balance of carbon sequestration and habitat conservation.” May 2012.

Elsevier (Kathleen A. Dwire, J. Boone Kauffman). “Fire and riparian ecosystems in landscapes of the
western USA.” 2003.

Wildfire Magazine. “Tongue-Tied.” July/August 2004.

Oregon State University, Department of Forest Ecosystems and Society (Bruce Shindler, Ryan Gordon,
Sarah McCaffrey, Eric Toman). “Collaboration for Healthy Forests and Communities: A Guide for
Building Partnerships Among Diverse Interests.” October 2011.

Center for Invasive Plant Management. “After the Fire: Restore and Protect our Western Ecosystems.”
April 2001.

University of California, Division of Agriculture and Natural Resources (Claralynn Nunamaker, Michael De
Lasaux, Gary Nakamura). “Wildfire and Fuel Management.” 2007.
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