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Topic 1-1: Fire Suppression in the Wildland Urban Interface
Environment

Defining the WUI

The wildland urban interface is commonly described as the zone where structures and other human
development meet or intermingle with undeveloped wildland or vegetative fuels. Wildland fires have
been destroying structures for centuries, but it was not until recently that the term “wildland urban
interface fire” was coined. This problem does not occur just in California; major structural losses have
occurred worldwide. Fire departments routinely respond to wildland fires and commonly protect
threatened structures. In some areas of California, this is a daily occurrence. These situations require
special strategies and tactics. There are two basic structure environments in the wildland.

O Interface — a condition where structures
abut the wildland

= Thereis a clear line of demarcation
between the structures and the
wildland fuels along roads or back
fences

= Usually identified as housing tracts or
developments adjacent to a wildland
area

= There is a greater potential for house
to house ignition

O Intermix — a condition where structures
are scattered throughout a wildland area

The Interface

=  There is no clear line of demarcation;
wildland fuels are continuous outside
of and within the developed area

= Each structure must be assessed
independently

= Usually more complex to triage than
an interface condition

= Usually more complex to defend that
an interface condition

= Usually requires a higher ratio of
engines to structures than an interface
condition

The Intermix

January 2013
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WUI Hazards

Firefighters must realize their limitations as well as the limitations of their equipment when engaged
in structure defense operations. The impulse to take action, coupled with a “can do” attitude has
contributed to numerous deaths, injuries, and near misses on WUI incidents. While no agency
demands or suggests that firefighters take extraordinary risks during WUI incidents, firefighters have
a natural tendency to “push the envelope” when lives and structures are threatened.

The addition of structures as part of the fuel load in the WUI can alter a firefighter’s perception of
what is acceptably safe. The presence of civilians and the destruction of structures during WUI fires
can cause firefighters to place additional pressure upon them, leading to increased risk taking. WUI
incidents also generate tremendous political and media interest, which may exert undue pressure on
firefighters. Despite these pressures, prudent action on a defensible structure should be the rule;
taking an unnecessary risk just because a structure is threatened is unacceptable. Initiate structure
defense actions only after an evaluation of the fire environment.

You must temper a “can do” attitude with real-time intelligence and a determination to mitigate the
structure defense problem with acceptable risk to firefighters. When structures are unsafe to defend
due to the current and forecasted fire behavior, firefighters should utilize other options such as
“Check and Go” or “Prep and Go” tactics. Later topics in the manual will discuss these options in
detail.

In addition to the usual safety hazards firefighters’ encounter on a wildfire, the WUI setting creates
many unique safety concerns. On a WUI incident, firefighters may encounter:

O Panicked, angry, or trapped residents remaining at defensible/nondefensible structures

O Uncoordinated actions by other firefighters including firing operations, aircraft drops, futile hose
lays, and line construction or spontaneous volunteer firefighters

O Firefighting on multiple fronts or firefighters making a frontal assault

(O Poor ingress or egress to threatened structures or road grade and surfaces not designed for large
fire equipment

O Little or no defensible space around structures, poor visibility, inadequate water sources, extreme
fire behavior

O Shortage of resources for both structure defense and perimeter control operations

O Limited number of safety zones, long escape routes that are used by multiple engines, limited
number of temporary refuge areas

O Frightened animals, downed power lines, fuel storage tanks, LPG tanks, explosives, and other
hazardous materials

While many of these safety issues are not present on every WUI incident, firefighters must prepare
for the possibility that they may encounter a number of them.

January 2013
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Key Points from Historical Fires

Historical fires have had a significant impact on the fire service and have modified our firefighting
practices. In California, CAL FIRE and most local agencies adopted fire shelters after the Spanish
Ranch Fire in San Luis Obispo in 1979. In 1994, the South Canyon Fire in Colorado the deaths of 14
firefighters led to a change in fire shelter design. The South Canyon Fire also brought forth the need
to look not just at current fire behavior but to forecast the worst-case scenario. At this fire,
firefighters experienced a timber litter fire under heavy brush, a dirty (incomplete) burn that had the
potential to reburn, and the desire to get the job done in which they underestimated the potential
that caught highly experienced crews off-guard. Hand crews did not establish adequate escape routes
and safety zones, and weather reports and communication breakdowns were contributing factors to
this awful accident.

Another significant fire was the Thirtymile Fire that occurred in the State of Washington on July 10,
2001. In the Chewuch River Canyon, about 30 miles north of Winthrop, Washington four USFS fire
suppression personnel died after the fire entrapped them and burned over their fire shelter
deployment zone. This fire brought about a federal standard for turning down assignments,
accountability for a lack of leadership, and negligent command. The final report indicated the need
for good leadership, crew continuity, and situational awareness. They also reexamined deployment
choices and training on fire shelters. For each of these fires we will look at the impact the fire had on
the following areas: training standards, qualifications, tactical changes, philosophical changes, fire
behavior forecasting, and equipment modifications/enhancements.

These fires have influenced how we fight fires in California. There are many more case studies that
can be reviewed. It is important that we continue to learn from these examples. Let us look at some
wildland urban interface fires that have occurred in California and made an impact on how we
respond and prepare for future fires. For each of these fires, we will look at the impact the fire had on
the following areas: training standards, qualifications, tactical changes, philosophical changes, fire
behavior forecasting, and equipment modifications/enhancements.

This 1,520-acre fire, also known as the Oakland
Hills Firestorm or the East Bay Hills Fire,
ultimately destroyed 3,354 single-family
dwellings and 437 apartment and
condominium units with an economic loss
estimated at $1.5 billion. At the time, it was the
largest dollar fire loss in the United States. In
addition, 25 lives were lost, including a police
officer and a Battalion Chief, and injuring 150
others. The fire completely overwhelmed the
firefighting forces of the area, consuming

everything in its path. It was only when the
The Tunnel Fire

January 2013
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North winds decreased that the fire stopped. The wind had threatened to drive the fire across the
entire City of Oakland.

References: 1) Oakland/Berkeley Hills Fire, October 20, 1991, NFPA Fire Investigations 2) The East Bay Hills Fire, A Multiagency Review of the October
1991 Fire in the Oakland/Berkeley Hills, East Bay Hills Fire Operations Review Group, State of California, Governor’s Office of Emergency Services,
February 27,1992 3) The Tunnel Incident — Oakland 1991 Ten Years After, October 3, 2001, The Hills Emergency Forum 4) The East Bay Hills Fire
Oakland-Berkeley, California, FEMA — USFA — National Fire Data Center, Technical Report Series 060 ,TriData Corporation, J. Gordon Routley

Training Standards

After the legislature adopted ICS, all city and county personnel must complete mandated ICS training.
The mandate stresses that ICS training and drills should include opportunities to learn and practice
the transition from single resource to multiagency incidents and have exercises designed to allow
Company Officers to gain experience in all operational roles. It states that wildland fire control should
become a component of scheduled in-service training including all aspects of tactics and wildland fire
mop-up techniques. The training should also include real-time mutual aid mobilization exercises
conducted at least annually.

Qualifications

Provide training to all local emergency response
personnel in ICS. Expand operational level
command staff to meet recognized standards for
span of control in firefighting. Effective span of
control is between three and seven resources
per supervisor with five resources being the
optimum. Include a qualified Strike Team Leader
in all prearranged strike teams.

Tactical Considerations

Recognize the need to request air tankers and
water-dropping helicopters early. Provide all
urban fire departments with guidelines for safe
and effective air operations. Institute staffing
pattern changes to strengthen companies in
hazardous fire areas during red flag warnings.

Philosophical Considerations

Enhance multidiscipline coordination, Aerial View of the Tunnel Fire
particularly between fire, law, and emergency

services agencies at all levels. Establish automatic mutual aid, boundary drops, and interagency
response for mutual threat zones, including multidisciplinary incidents.

Fire Behavior Forecasting
Improve public safety agencies’ understanding of the national fire danger rating system. Develop
local emergency action plans that deal effectively with “red flag” program.

January 2013
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Equipment Modifications and Enhancements

Adapt standard hydrant outlets. Equip all fire vehicles with loudspeakers so that firefighters can
inform citizens of need for evacuations. Reduce incompatibility in communications systems at all
levels, and between local and state agencies.

Calabasas Fire

The Calabasas Fire began on October 22, 1996 in Los Angeles County. This fire was historic in that it
changed the way California local agencies trained and qualified their personnel to respond to WUI
fires. This fire was the beginning of the California Incident Command Certification System (CICCS). The
Calabasas fire consumed 12,758 acres.

References: 1) Calabasas Incident Entrapment Analysis Summary, October 1991, Compiled by Battalion Chief John P. Harris, Entrapment Analysis Team
Leader, Los Angeles County Fire Department, Malibu California, Los Angeles County 2) Calabasas Incident Entrapment Analysis, October 22, 1996,
Interagency Analysis Team, Los Angeles County and Malibu, California

Training Standards
CICCS was proposed and brought to FIRESCOPE after this fire.

Qualifications
CICCS started using the federal guidelines for local agencies. Strike Team Leaders needed to take
additional classes and go out with qualified leaders and have task books signed off.

Tactical Changes

One change recommended placing the house between the crew and the fire. This fire also
demonstrated the need for all crews at the head of a fire to be in a safety zone when the fire
approaches. Strike Team Leaders should lead in and check midslope roads to make sure they are clear
prior to sending Engines through.

Philosophical Changes

Initiate mandatory evacuations sooner.
Management team needed to assigned more
resources ahead of the fire behavior.

Fire Behavior Forecasting
This fire initially burned under Santa Ana wind
conditions but later on the wind died down.
What followed were low intensity flames
burning at night with incomplete combustion of
the vegetation. The next day the fire relocated
to the bottom of a slope putting it in full
alignment of fuel, weather, and topography, it
The Calabasas Fire then spotted creating an area on fire that
produced extreme flame lengths. Hand crews
did not recognize the potential impact of the extreme fire behavior below their position and the
implications of the forecasted and observed wind change.

January 2013
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Equipment Modifications and Enhancements
Wearing PPE reduces injuries and deaths. Utilizing a fully enclosed engine cab and staying inside
protects firefighters from the external environment.

The Cedar Fire report came in on Saturday, October 25, 2003, at approximately 5:37 pm. The fire,
burning under a Santa Ana wind condition, eventually consumed 280,278 acres and destroyed 2,232
structures, 22 commercial buildings, and 566 outbuildings, damaging another 53 structures and 10
outbuildings. There was 1 firefighter fatality, 13 civilian fatalities, and 107 injuries.

References: 1) Cal Fire Review Report of Serious Injuries, Ilinesses, Accident, and Near-Miss Incident: Cedar Fire, Engine Crew Entrapment, Fatality, and
Burn Injuries, October 29, 2003, CA-CNF-003056 2) Novato Fire Protection District: Investigation Analysis of the Cedar Fire Incident, Engine 6162 Crew
Entrapment, Fatality, and Burn Injuries, October 29, 2003, 1% Edition 3) NIOSH F2003-36, July 15, 2005, Fire Fighter Fatality Investigation and Prevention
Program, A Career Fire Fighter was Killed and a Career Captain was Severely Injured During a Wildland/Urban Interface Operation (California), 4) Cal Fire
Green Sheet: Preliminary Summary Report, Engine Crew Entrapment, Fatality, and Burn Injuries, October 29, 2003, Cedar Fire, CA-CNF-003056
Training Standards

The investigative team looked at training

qualifications from the IC down the chain of

command to the firefighter that died. This fire

did not change any standards, but reinforced

the need for crews to meet the training

standards that are currently in place.

Qualifications
This Cedar Fire did not produce any
qualification modifications or enhancements.

Tactical Changes

The need to communicate with adjoining
resources and establish a look out was evident. The Cedar Fire
A major issue was that the Division Supervisor
did not approve a burn plan that was
uncoordinated with other resources.
Freelancing and the ability to place fire on the
ground were major issues addressed after this
fire. It is not clear if this contributed to the
fatality but was in close proximity and
condemned.

Philosophical Changes

Houses are clearly not Safety Zones. The need
to forecast fire coming from more that or all
sides of the structure threatened.

January 2013
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Fire Behavior Forecasting

This fire burned understory on the opposite hillside flanking the crew’s location. As the fire
established itself lower and in more alignment with the fuel, wind and topography it became a head
fire crowning through the brush with a rapid rate of spread, from a different direction than the crew
had first anticipated.

Equipment Modifications and Enhancements

One VHF portable radio is inadequate. The recommendation is to have one VHF radio for each
crewmember in order to have a level of adequate redundant communications with the crew and
incident.

On October 26, 2006, the fire entrapped five USFS firefighters while engaged in structure protection
operations on the Esperanza Fire in Riverside County, California. Three firefighters died at the scene,
one died en route to the hospital, and the fifth died on 10/31/06. All deaths were the result of burns
received at the incident. The Esperanza fire consumed 40,200 acres.

References: 1) Esperanza Fire Accident Investigation Factual Report, October 26, 2006, USFS/CAL FIRE Riverside County, California 2) Esperanza Factual
Report Analysis, September 10, 2007, USFS-BDF Analysis of the Esperanza Factual Report of the interagency Serious Accident Investigation Team 3) Cal
Fire Green Sheet: Preliminary Summary Report, Fire Fighter Burn Over: Five Fatalities, October 26, 2006, Esperanza Fire, CA-RRU-091190
Training Standards

No training standards changed. The USFS

Washington Office questioned the Federal policy

on allowing any federal resources to defend

structures in the future, but did not make a

policy change at the federal level.

Qualifications
The Esperanza Fire did not produce any
qualification modifications or enhancements.

Tactical Changes

Decisions to attempt structure protection at
structures that were nondefendable due to fire
behavior and unsurvivable for firefighters will no
longer be tolerated. Philosophical and tactical
changes regarding structure defense will be
solely based on firefighter safety and survival.

Philosophical Changes
All resources are to monitor and communicate
on incident approved and assigned frequencies. The Esperanza Fire
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Fire Behavior Forecasting

The fire had been burning for six hours under a Santa Ana wind with single digit humidity. The crew
was at the top of a chimney on a prominent knob attempting structure defense operations at a
vacant structure. The fire became established below them in the chimney due to spotting. There was
an inversion in place. Due to preheating from the main fire, the inversion was penetrated and the
spot fires drawn at an extreme rate of spread through the steep chimney. The fire behavior that killed
the crew came from below in full alignment with fuel, weather, and topography. It was at a speed,
intensity, and direction that made the entire area inadequate for firefighter survival.

Equipment Modifications/Enhancements
The Esperanza Fire did not produce any equipment modifications or enhancements.

On Tuesday, May 5, 2009, at 1:45 pm, a report came in of a wildland fire in the foothills north of the City
of Santa Barbara along the “Jesusita” hiking trail within the Los Padres National Forest/Santa Barbara
Ranger District. Los Padres National Forest, Santa Barbara County Fire Department, and Santa Barbara
City Fire Department initiated a coordinated wildland fire dispatch of fire suppression resources to the
incident. The Jesusita Fire consumed 8,700 acres.

References: 1) Cal Fire Blue Sheet: Preliminary Summary Report, Firefighter Burn Injury, May 6, 2009, Jesusita Fire, CA-LPF-001479 2) Cal Fire Review
Report of Serious Injuries, llinesses, Accident and Near-Miss Incident: Jesusita Fire Burnover, Firefighter Burn Injuries with Engine Burnover, and
Additional Related Near Miss Incidents, May 6, 2009, CA-LPF-001479 3) Jesusita Fire Burnover — Lessons Learned, FIRESCOPE — State of California

Training Standards
The Jesusita Fire did not produce any training standards modifications or enhancements.

Qualifications
This Jesusita Fire did not produce any
qualification modifications or enhancements.

Tactical Changes
Many recommended changes came out of the
final report for this fire:

O The first and foremost intent during
structure protection is to keep firefighters
and the public safe

O Aggressively work towards keeping the
wildland fire away from structures and
communities once safety is ensured

(0 Temporary Refuge Areas (TRA) should be
identified in the event that emergency
egress to an established Safety Zone is
compromised

The Jesusita Fire

(0 When providing exposure or structure protection, provide for adequate Safety Zones or direct
resources to disengage when established decision points are reached
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(0 Develop all strategies and tactics based on a risk management process to ensure firefighter safety

0 When there is a need to engage in structure protection, firefighters should ensure that they are
taking safe, appropriate, and reasonable tactical actions for which they are trained and equipped

Philosophical Changes

Divisions and Groups need to communicate tactics when working in close proximity. To maintain
unity of command, whenever possible incorporate structure protection as a control objective of
respective branches and divisions. Structure Defense Groups should be discouraged, incorporating
both structure defense and perimeter control tactics into geographic branches and divisions.

Fire Behavior Forecasting

Consider fire behavior that indicates disengagement or movement to a Safety Zone for all resources,
not just those engaged in perimeter control. Protecting structures from a wildland fire will not be
possible in every situation due to firefighter safety and survival. Risk to firefighters, fire behavior and
availability of resources will dictate the strategies that are used.

Equipment Modifications/Enhancements
The Jesusita Fire did not produce any equipment modifications or enhancements.

Station Fire

On Wednesday August 26, 2009 the Station Fire started. This large fire burned over Camp 16 on
Sunday August 30, 2009 resulting in the deaths of two Los Angeles County Fire Department
firefighters, numerous minor injuries, and extensive damage to Camp 16. The station fire consumed
160,577 acres.

References: 1) Camp 16 Incident: Burnover and Fatal Vehicle Accident, Los Angeles County Fire Department, Factual Report, Serious Accident Review
Team, CA-LAC-09196997, August 30, 2009 2) ORC Strike Team 1400C: Structure Protection and Extreme Fire Behavior Event, Orange County Fire
Authority, After Action Review, 2" Edition, Station Fire, Big Tujunga Canyon, Angeles National Forest, August 29, 2009

Training Standards
The Station Fire did not produce any training
standards modifications or enhancements.

Qualifications
This Station Fire did not produce any qualification
modifications or enhancements.

Tactical Changes

Consider conducting burnout operations before

the fire is a direct threat. Ensure adequate trigger

points are in place to move away from the intense

fire behavior. The Station Fire
Philosophical Changes

Consider evacuations early and get all nonessential personnel out. The incident management team
should be involved in the decision and protection of all infrastructures ahead of the fire.
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Fire Behavior Forecasting

Although there was a predication of extreme fire behavior with full alignment of fuel, weather, and
topography, the collapse of the plume was greater than anticipated. Due to the location of the
structures and given the full alignment of wildland fire behavior factors, the decision to stay and
defend may have been different if it was normal structure defense.

Equipment Modifications and Enhancements
The Station Fire did not produce any equipment modifications or enhancements.

Firefighting Challenges

Defending Infrastructure

Defending infrastructure during a WUI fire is always a high priority. When infrastructures are
threatened or lost, communities suffer. Defending infrastructure is an important management and
operational objective in the WUI.

Critical infrastructure may include:

Major power transmission lines

Water distribution networks (flumes, canals, sewer, and water treatment)
Communication sites

Underground pipelines, power grids, and communications

Fuel depots and storage areas

auaaaaq

Power generation facilities

Two of the most common hazards firefighters encounter occurs while defending a power grid are
downed power lines and heavy smoke columns since smoke is an excellent conductor of electricity.

Remote Radio Repeater The Intermix
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Local Conditions

Local conditions play an important role in understanding and forecasting fire behavior. California is
unique when compared to many states in that it contains, desserts, mountains, valleys, coastal
regions, and inland valleys. California has a wide variety of fuel types from timber and grasses to
continuous brush fuel types throughout the state that create intense fire behavior often not
experienced in many places outside of California. A proper forecast will allow you to apply proper
strategy and tactics and employ appropriate decisions and firefighting activities. It is important for all
firefighting personnel to understand local conditions that may affect fire behavior.

Southern California has the Santa Ana winds, Riverside County has the Elsinore Effect, Santa Barbara
County has the Sundowner winds, and Northern California has the North winds. All of these examples
of local conditions have a dramatic impact on fire behavior in their area. When you respond outside
your local area, it is important to gain a quick understanding of the local factors that affect fire
behavior.

Public Expectations

Public expectations are high for the fire service, and many expect a fast and efficient response even
when large disasters occur. The fire service needs to actively engage the public, explain how fires are
fought, and describe what the risk/benefit considerations are that lead to the decisions for defending
property. The fire service needs to actively engage the public and get buy in to assist in controlling
hazards on their own property as the single biggest factor to reducing fire loss and saving lives of
civilians and firefighters.

The public (social and political) and firefighting communities expect and tolerate their firefighters to
accept a notably higher risk for structure protection on wildland fires than when other
resources/values are threatened by wildfire. For example, a victim from the Cedar Fire in 2003
summarizes many of our public’s unrealistic expectations by saying, “More firefighters would have
lost their lives in this fire, if they were doing their jobs!”

The fire service does not have acceptable loss rates as in the military and should not conduct
operations that violate standard industry safeguards in order to defend homes or put out fires.
Without an effective risk management plan, emotions can draw Company Officers into wanting to do
too much or getting overwhelmed with the situation, causing them to make poor decisions.

Another factor influencing public expectation is a fire department's budget constraints. Budgeting
considerations drive service levels in all areas of the fire service. Reducing budgets and staffing levels
may require modifications to service delivery and tactics in order to maintain safety.
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Topic 1-2: Community Partnership Initiatives

The dramatic expansion of development in the wildland urban interface places property, natural
assets, and human life at increased risk of wildfire destruction. The appeal of natural vegetation
attracts many residents to the wildland urban interface. Although the removal of trees and shrubs
from private property facilitates the ability to protect a home in the event of a wildfire, such actions
contradict the original impetus for moving to forested areas. There is a need for effective and
persuasive communications to empower homeowners to reduce their vulnerability to wildfire with a
mix of strategies focused on hazardous fuel reduction and fire safe structural enhancements.
Informing residents about why and how to perform these actions is central to the mission of
successful firefighting, wildland fire prevention, and community preparedness.

Fire Safe Council

The Fire Safe Council (FSC) provides resources for establishing and maintaining local Fire Safe
Councils, such as the FSC Handbook, nonprofit, and funding information.

Mission — Mobilizing Californians to protect their homes, communities, and environments from
wildfire

Vision — Together, people and communities have eliminated the impact of catastrophic wildfires on
all they hold dear

Since its formation in April 1993, the Council has united its diverse membership to speak with one
voice about fire safety. There are now over 100 around the State. The Council has distributed fire
prevention education materials to industry leaders and their constituents, evaluated legislation
pertaining to fire safety and empowered grassroots organizations to spearhead fire safety programs.

Fire Safe Councils are grassroots community-based organizations that share the objective of making
California's communities less vulnerable to catastrophic wildfire. Fire Safe Councils accomplish this
objective through education programs and projects such as shaded fuel breaks or firebreaks to
protect area residents against an oncoming wildfire and to provide firefighters with a place to fight
the oncoming fire.

Firewise Communities Program

We live on a fire planet. Wildland fire is, and always has been, as much an element of nature as
weather, soils, minerals, plants, animals, and water. As long as there have been forests, prairies, and
rangelands, they have periodically burned. Indeed, some natural landscapes depend on occasional
fire to maintain a healthy existence. Fire, in its place, can replenish soil nutrients, remove dead and
dying vegetation, and create the conditions for healthy regrowth. Some plants even require fire for
seed propagation. Fire can be destructive as well, particularly where property and life are concerned,
and in the past 100 years, we have tended to see it only in this role as a foe. During the past 60 years,
we have aggressively battled to suppress all wildland fires.

We have developed the equipment, techniques, and tactics to be highly successful in this battle. As
regular as the seasons, however, fires continue to occur. Although we have achieved remarkable
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success in keeping most fires small, some will always escape our best efforts. In the absence of any
change in our development, building and landscaping practices, these escaped fires will continually
lead to devastating losses of lives, homes, and other properties. As the population grows and our
communities expand farther and farther into wildland areas, this situation may only grow worse.

Nevertheless, we have a choice! We can continue to accept serious losses, or we can adapt to living in
these wildland fire environments. Reducing these losses is possible. There is no need for lives or
homes to be lost. We can live with wildland fire while protecting our lives, homes, and natural areas
by creating Firewise communities. Similar to Fire Safe Councils, Firewise and the national Firewise
Communities/USA program are 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. Fire Safe Councils and Firewise
Communities/USA both emphasize 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.

Ready, Set, Go!

The Ready, Set, Go! (RSG) program utilizes firefighters to teach individuals who live in high-risk
wildfire areas and the wildland urban interface how to best prepare themselves and their properties
against fire threats. Ready, Set, Go! works in complimentary and collaborative fashion with Firewise
and other existing wildland fire public education efforts. It amplifies their messages to individuals to
better achieve the common goal we all share of fire-adapted communities. The RSG Program
provides the implementation guidance; background knowledge; and presentation tools to assist fire
departments in delivering the program message:

0 Ready — preparing for the fire threat
= Be ready, be fire wise

= Take personal responsibility and prepare long before the threat of a wildfire so your home is
ready in case of a fire

= Create defensible space by clearing brush away from your home
= Use fire-resistant landscaping and harden your home with fire-safe construction measures
= Assemble emergency supplies and belongings in a safe spot
=  Make sure all residents residing within the home are on the same page
* Plan escape routes
O Set - situational awareness when a fire starts
= Pack your vehicle with your emergency items

= Stay aware of the latest news from local media and your local fire department for updated
information on the fire

O Go-leave early!

= Following your action plan makes you prepared and firefighters are now able to best
maneuver the wildfire and ensuring you and your family’s safety
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Property/Structure Preparation

The Institute for Business and Home Safety Mega Fire Report (2008) on the Witch Fire in San Diego,
California, reported the key to protecting lives and reducing property losses begins with hardening
structures. Structures within the wildland are not lost from direct flame impingement, but rather
from the ember environment. Embers may precede the flaming fire front, carried by the winds and
distributing burning brands or embers over long distances. These embers fall, or are wind driven into
receptive fuels at structures, often going undetected for some time. As the fire front passes, these
small embers may ignite incipient fires that spread to the home and then from home to home in a
neighborhood. Here is an example of a checklist to use for home preparation.

How TO MAKE THE OUTSIDE OF YOUR HOME FIRE SAFE

a

a

g Qo aaQ

o

o

Qo oo oo Q

m}

aa

Q

1 Design/Construction

Use ignition resistant construction for roofs, roof assemblies,
gutters, vents, desks, exterior walls, and exterior windows.
Enclose the underside of eaves, balconies, and aboveground
decks with fire-resistant materials.

Show your 100 feet of defensible space on your plot plan.
Build your home away from ridgetops, canyons, and areas
between high points of a ridge.

Consider installing residential sprinklers.

Make sure that electric service lines, fuse boxes, and circuit
breaker panels are installed and maintained per code.
Contact qualified individuals to perform electrical maintenance
and repairs.

2 Access

Make sure that your street name sign is visibly posted at each
street intersection.

Post your house address so it is easily visible from the street,
especially at night.

Address numbers should be at least 3 inches tall and on a
contrasting background.

Identify at least two exit routes from your neighborhood.
Identify at least two exit routes from your neighborhood.

Clear flammable vegetation at least 10 feet from roads and five
feet from driveways.

Cut back overhanging tree branches above access roads.
Construct roads that allow two-way traffic.

Make sure dead-end roads and long driveways have turnaround
areas wide enough for emergency vehicles.

Design bridges to carry heavy emergency vehicles.

Post clear road signs to show traffic restrictions such as dead-
end roads and weight/height limitations.

3 Roof

Install a fire-resistant roof. Contact your local fire department for
current roofing requirements.

Remove dead leaves and needles from your roof and gutters.
Remove dead branches overhanging your roof and keep
branches 10 feet from your chimney.

Cover your chimney outlet and stovepipe with a nonflammable
screen of 2" or smaller mesh.

4 Landscape

O Create a defensible space of 100 feet around your home. It
is required by law.

O Create a "lean, clean, and green zone" by removing all
flammable vegetation within 30 feet immediately
surrounding your home.

O Then create a "reduced fuel zone" in the remaining 70 feet

or to your property line. You have two options:

1. Create horizontal and vertical spacing between plants.
The amount of space will depend on how steep your
property is and the size of your plants.

2. Large trees do not have to be removed as long as all of
the plants beneath them are removed.

Remove lower tree branches at least six feet from the ground.

Landscape with fire resistant plants.

Maintain all plants with regular water and keep dead

branches, leaves, and needles removed.

When clearing vegetation, use care when operating

equipment such as lawnmowers. One small spark may start

a fire; a string trimmer is much safer.

5 Yard

0O Stack woodpiles at least 30 feet from all structures and
remove vegetation within 10 feet of woodpiles.

O Aboveground liquefied petroleum gas containers (500
gallons or less) shall be located a minimum of 10 feet with
respect to buildings, public ways, and lot lines of adjoining
property that can be built upon. CFC 3804.3

0O Remove all stacks of construction materials, pine needles,
leaves, and other debris from your yard.

O Contact your local fire department to see if debris burning is
allowed in your area. If so, obtain a burning permit and
follow all local air quality restrictions.

Q QaQaaqQ

6 Emergency Water Supply

O Maintain an emergency water supply that meets fire

department standards through of the following:

1. Community water/hydrant system

2. Cooperative emergency storage tank with neighbors

3. Minimum storage supply of 2,500 gallons on your
property (pond or pool)

Clearly mark all emergency water sources.

Create easy firefighter access to your closest emergency

water source.

O If your water comes from a well, consider an emergency
generator to operate the pump during a power failure.

aa
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Fire-safe roofs and vent rescreening to %" mesh are key retrofits. In new developments, updated fire
and building codes are addressing proper home locations and construction types. Older, existing
residences need to make retrofits to improve the structure's survivability. These actions need to
include defensible space areas, water supply, access, identification, and ornamental landscaping.

Maintenance issues are also involved in living within the WUI. Residents should reduce the ability of
embers to start small fires by cleaning leaves, pine needles, twigs, and branches off roofs and rain
gutters. They should also remove combustibles near the structure such as firewood stacked by the
house, patio furniture, attached wood fences, and ornamental landscaping. Residents need to
mentally prepare themselves to handle the stress of a wildfire. They need to create situational
awareness of wildfires by understanding what the fire environment is like. Then they need to create
their own wildfire action plan with a checklist to enhance their preparedness status.

Building Construction Features

Building construction features have drastically changed over the past 20 years. Initially codes and
ordinances addressed combustible roofing materials, such as shake shingle roofs, and roadway issues
such as width, turnarounds, and all weather surfaces.

Building Construction Features

In California, laws identifying is required in high hazard areas are in place. They include fuel
modifications from homes, setbacks from canyons to buildings, attic vent ember screens, porch and
decking material, and plant types.

Firewise Guide to Construction

“When considering improvements to reduce wildfire vulnerability, the key is to consider the home in relation to its
immediate 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 include composition shingle, metal, clay, cement tile.
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Use Fire-Resistant Building Materials on Exterior Walls - Examples include cement, plaster, stucco,
and 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, Fasciae, Soffits, and Vents — Box or enclose eaves, fasciae, soffits, and vents 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.

O If a wood fence is attached to the house, separate the fence from the house with a masonry or
metal barrier.

O Decks and elevated porches should be kept free of combustible materials and debris.
O Elevated wooden decks should not be located at the top of a hill. Consider a terrace.

Defensible Space

Defensible space is the modifying of both landscaping and natural vegetation in order to reduce the
risk of a wildland fire burning down the home. Defensible space is directly linked to structure
survivability and firefighter safety. All buildings that receive direct flame impingement may burn to
the ground with or without firefighting equipment present.

In order for you to determine if adequate safety zones are present, you need to compare forecasted
fire behavior flame lengths with the clearance around a structure to make the proper determination.
This affects the tactical engagement decisions made. In addition, studies have proven that most
homes burn down do to embers collecting in corners, crevices, and under shake shingles. It is
essential that firefighting equipment get into these areas quickly to put out these small fires.

Firewise Guide to Landscaping

The primary goal for Firewise landscaping is fuel reduction — limiting the level of flammable
vegetation and materials surrounding the home and increasing the moisture content of remaining
vegetation. This includes the entire ‘home ignition zone’ that 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.
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Zone 1 (All Hazard Areas) — This well-irrigated area encircles the structure and all its attachments
(wooden decks, fences, and boardwalks) for at least 30 feet on all sides.

O Plants should be carefully spaced, low growing, and free of resins, oils and waxes that burn easily
Mow the lawn regularly

Prune trees up six to ten feet from the ground

Space conifer trees 30 feet between crowns. Trim back trees that overhang the house

aaaa

Create a fire-free area within five feet of the home, using nonflammable landscaping materials
and/or high moisture content annuals and perennials

Remove dead vegetation from under deck and within 10 feet of house
Consider fire-resistant material for patio furniture, swing sets, etc.
Firewood stacks and propane tanks should not be located in this zone
Water plants, trees and mulch regularly

aaaaag

Consider xeriscaping if you are affected by water-use restrictions

Zone 2 (Moderate and High Hazard Areas) — Plants in this zone should be low growing, well irrigated,
and less flammable.

O Leave 30 feet between clusters of two to three trees, or 20 feet between individual trees
O Encourage a mixture of deciduous and coniferous trees

O Create fuel breaks (driveways, gravel walkways and lawns)

O 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 debris.
Reduce the density of tall trees so canopies are not touching.

Maintaining the Firewise Landscape

Keep trees and shrubs pruned six to ten feet from the ground
Remove leaf clutter and dead or overhanging branches

Mow the lawn regularly and dispose of cutting and debris promptly
Store firewood away from the house

Maintain the irrigation system regularly

I I [ I R

Familiarize yourself with local regulations regarding vegetative clearance, debris disposal, and fire
safety requirements for equipment

Public Evacuation Preplanning

Evacuation planning is a local issue, based on many factors such as incident type, activity, number of
people affected, fire preparedness level, road systems, and relocation centers. Advise the residents of
the current situation, potential hazards, and any life threatening hazards. Convey this information
honestly and in terms that residents will understand; emphasize that they should "Go while it is safe."
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If there is a possibility for a mandatory evacuation in the future, advise the residents so they have
some time to prepare. Give alternative considerations for travel routes, safe locations, and
evacuation centers. Coordination with on-scene law enforcement, emergency services, and support
personnel is important for a successful operation. Law enforcement has the primary responsibility for
evacuation, but the fire service should assist to provide protection for the residents as they leave.

Evacuation planning minimizes fire emergency confusion and risk to residents who evacuate in the
event of an advancing wildfire. Anticipate fuel and weather conditions. Use them to prepare for
future evacuation events since extreme fire behavior at the time of the fire allows little time for
evacuation planning. One way to prepare for an evacuation event is to determine landscape trigger
points. When the wildfire reaches that designated trigger point, the IC would recommend an
evacuation order.

Evacuation decision points have immense
value for strategic evacuation planning
and are designed for worst-case scenarios
based on historic fire behavior patterns for
a given area. These patterns will generally
be stable for many years. Informing the
public of evacuation plans before an
evacuation is imminent is possible because
of this long lead-time. Designate
evacuation routes based on potential fire
spread under worst-case scenarios and
plan new evacuation routes as situations
change.

100 Feet of Defensible Space is
the Law

In January 2005, a new California law (PRC
4291) became effective that extended the
defensible space clearance around homes
and structures from 30 feet to 100 feet.
Proper clearance to 100 feet dramatically
increases the chance of your house
surviving a wildfire. This defensible space
also provides for firefighter safety when
protecting homes during a wildland fire.
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Topic 2-1: Jurisdictional Authority and Responsibility

Jurisdictional Responsibility Areas

The complexity of WUl incidents will usually involve multiple agencies with overlapping jurisdictions.
Strong interagency cooperation practiced by all agencies involved in mitigating the emergency
incident will have a direct positive impact. Agencies must seek opportunities to train together and
learn to function more effectively in unified command. Early communication with assisting and
cooperating agencies is critical for success in the WUI environment. Meetings, social interaction,
tabletop exercises, and scenario driven training are valuable to building the trust essential to working
together in a stressful environment.

In a state as large and populated as California, no one emergency response agency can do it all. That
is why cooperative efforts via contracts and agreements between local, state, and federal agencies
are essential in response to emergencies like WUI fires.

Federal Responsibility Area

The majority of California is federal land. The U.S. Forest Service (Department of Agriculture) has
statutory responsibility for wildland fires on national forestland. The National Park Service, Bureau of
Land Management, Bureau of Reclamation, and the Bureau of Indian Affairs are all under the
Department of Interior and have statutory responsibility for wildland fires within their boundaries.
Military bases, as a part of the Department of Defense, have responsibility for wildland fires on all
federal military bases, including the U.S. Corp of Engineers.
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State Responsibility Area

State land makes up approximately one-third of California. The responsibility for combating wildland
fires on timber, and brush, and grass-covered watershed land specifically designated as State
Responsibility Area (SRA) belongs to the California Department of Forestry and Fire Protection (CAL
FIRE).

Local Responsibility Area

Cities, counties, and fire protection districts are responsible for wildland fires on lands not designated
FRA or SRA. These areas are designated Local Responsibility Areas (LRA). In some areas of the state,
cities, counties, and fire protection districts contract with CAL FIRE for fire services. Some counties
have agreements with the state to assume responsibility for fire protection on all SRA in the county.
The counties currently under agreement for fire protection include Kern, Los Angeles, Marin, Santa
Barbara, Orange, and Ventura counties.

Direct Protection Area

Wildland fires on adjacent lands managed by state and federal agencies present a communal threat.
Long ago, state and federal agencies recognized a need to assist each other when fires occur on these
lands. Delineated by boundaries regardless of statutory responsibility, state or federal administrative
units assume the protection of these lands and commonly refer to them as a Direct Protection Area
(DPA). The agency with the direct protection responsibility, known as the protecting agency, assumes
both fire suppression and fiscal responsibilities.

Local, State, and Federal Mutual Aid Resource Agreements

Once you are given the authority, you will need to be responsible to meet the intent of the law.
Responsibility determines who is financially liable for emergencies and who can set goals, policy, and
limitations. In areas of multiple jurisdictions, unified command needs to be established before
discussing responsibilities and setting incident objectives.

California Master Mutual Aid Agreement

This agreement, known as the California Disaster and Civil Defense Master Mutual Aid Agreement,
provides that all resources and facilities of the state, its various departments and agencies, and all of
its political subdivisions are available on a voluntary basis to provide assistance to each other in time
of local disaster. Signatories to this agreement include most cities and counties in California. This
agreement facilitates legal means of exchanging assistance between the numerous jurisdictions
without the need for separate agreements. The aid is voluntary under a condition of local emergency,
but it becomes obligatory under a State of Emergency or State of War. The Master Mutual Aid
Agreement has no provisions for payment.

California Fire Assistance Agreement (CFAA)

At times of severe wildland fire conditions, forest agencies may have need of local government
resources to provide structural protection or to supplement their respective agency-controlled
resources to aid in the suppression effort. The California Fire Assistance Agreement (CFAA) is the
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instrument that endorses this cooperation. The agreement makes the Governor’s Office of
Emergency Services (OES) and/or various local government jurisdictions emergency fire resources, in
the spirit of cooperation, available for dispatch and use through the State Fire and Rescue Mutual Aid
System to the Forest Agencies. Reimbursement begins 12 hours after the initial dispatch and is
retroactive to the time of the initial dispatch. If the duration of the assignment is less than 12 hours,
there is no reimbursement. The CFAA allows the forest agencies to tap into the pool of available
resources through the State Fire and Rescue Mutual Aid System. In truest of terms, forest agencies
are not signature to the State Fire and Rescue Mutual Aid System and do not actively participate by
providing resources but are frequent users of the systems.

California Fire Management Agreement (CFMA)

This agreement allows the major forest agencies such as the CAL FIRE, U.S. Forest Service, National
Park Service, Fish and Wildlife Service, Bureau of Land Management and Bureau of Indian Affairs to
access local government resources. Under the agreement, assisting local government resources
receive compensation at an annually adjusted fixed rate. OES receives a request from the forest
agency, and forwards the request to the local government agency. OES follows up with
documentation and processing to ensure proper compensation to the assisting agencies.

Local Agreements

It is usual for fire agencies to enter into agreements with neighboring agencies to create a seamless
response for services regardless of jurisdictional boundaries. Automatic aid, mutual aid, mutual
threat zone, and assistance by hire contract for services are some of the classifications for these local
agreements. Some agreements involve payment and some are simply an agreement to exchange
services without compensation.

Automatic Aid

Automatic aid is an agreement to provide service to another agency without first having to request
permission. The resources of one agency may be dispatched “automatically” to respond to an
incident in a neighboring jurisdiction. This is usually done under the closest resource concept. Auto
aid agreements help adjoining agencies avoid duplicating services such as placing fire stations across
the street from each other on opposite sides of a jurisdictional boundary. Auto aid agreements may
be assistance by hire where money is exchanged or mutual aid where no money is exchanged.

Mutual Aid

Mutual aid is an agreement where one agency requests response assistance from another agency.
The key is the agency must make the request for assistance. The requested agency may respond
depending upon their current operational status. Usually, there is no money exchanged. Providing
mutual aid has the understanding that the agency receiving assistance will return the favor in the
future.

Mutual Threat Zone (MTZ)
Mutual threat zone is an agreement where adjoining agencies agree and acknowledge that each may
have an incident within a predesignated zone in their jurisdiction that poses a threat to the adjoining
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jurisdiction. The agencies agree that when this occurs, the jurisdiction being threatened has the right
to mount a coordinated resource response and enter into unified command in an effort to mitigate
the threat to their jurisdiction. An example is the Mutual Threat Zone Agreement between the Los
Angeles County Fire Department, and the Ventura County Fire Department. Whenever there is an
incident within one mile of the county boundary, the threatened agency may dispatch resources to
the incident, and enter into unified command in a coordinated effort to mitigate the incident before
it enters their jurisdiction. Under an MTZ agreement, each agency is responsible for paying their
separate costs.

Assistance by Hire Contract for Services
An agreement where one agency agrees to pay another agency pre-established rates for the services
and resources they provide.

Working with Assisting/Cooperating Agencies

WUl incidents require significant resources and support from numerous diverse agencies to protect
assets at risk, control the fire, provide for public safety, recover and restore services, protect the
environment, and restore normalcy to the affected area. In many multiagency incidents, an agency or
jurisdiction will send a representative to assist in coordination efforts.

Prior to the incident moving into their jurisdictions, request assisting and cooperating agencies to
send an agency representative (AREP) to the Incident Command Post. An AREP is an individual
assigned to an incident from an assisting or cooperating agency who has been delegated authority to
make decisions on matters affecting that agency's participation at the incident.

Timely notification of all agencies affected by a WUI incident is crucial. Incident Commanders should
consider a punch list for notifying assisting and cooperating agencies. A punch list is a pre-established
resource order for a WUI incident in a given operating area. Avoid incremental resource ordering or
compiling a resource order from memory, this invariably results in an agency not receiving timely
notification of the incident. Failure to notify cooperating and assisting agencies having a stake in an
incident may have a negative effect on interagency cooperation that could last well beyond the
incident.

Some agencies incorporate checklists into their dispatch resource listings, which takes a tremendous
burden off the IC at a time of intense incident activity when resource-ordering details are easily
overlooked. For example: A first alarm may include the notification and response of law enforcement,
while a second alarm may include notification and response of animal control, the Red Cross, Fish and
Game, and utility companies. The dispatch center needs to notify and confirm with the IC when the
punch list notifications have been completed, and provide the IC with the estimated arrival times of
the various AREPs. Establish a predetermined period when this will be done and delegate this task to
subordinate support personnel at the Incident Command Post (ICP). The addition of a Liaison Officer
(LOFR) to the incident organization will relieve the IC of the need to deal with individual AREPs. The IC
must fill this function until assigning a LOFR.

When contacting assisting and cooperating agencies, provide them with all necessary information
needed to expedite their response to the incident. Indicate the type and location of the incident, the
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location of the ICP or reporting location, reporting time, and the reason for their involvement in the
incident. Sometimes this Communicate this information clearly; sometimes it is obvious, but other
times it is not. It is always better to provide too much information rather than not enough. It is
important to remember that different areas within an agency’s jurisdiction may have different
notification needs. The resource list for each area should reflect those differences. A notification list
may include:

Law enforcement
Highway patrol
Assisting fire agencies
Animal control

EMS

Utility companies

Qauaaaaaa

Civilian support agencies such as the Red
Cross

a

Local OES representative

a

Timber industry representatives

O Affected special districts, agencies, and
even businesses whose cooperation will be Law Enforcement
beneficial to a positive outcome

Law Enforcement

Law enforcement (LE) is one of the most important agencies on any WUl incident. An LE presence is
critical for successful evacuations, traffic control, and security in evacuated areas. The IC must take
positive steps to imbed LE into the incident organization rather than have them sitting on the
sidelines waiting for direction, or worse, taking independent action adding to the confusion

The IC can take some simple steps to integrate successfully LE into the incident organization:

(O Establish good preincident working relationships: Meet and discuss potential evacuation plans,
communicate LE expectations at the incident command level, include LE in joint training exercises.
Tabletop or sand table exercises are well suited for this purpose. The more preincident training
and planning agencies participate in, the more effective interagency cooperation and
performance will be during an incident. Preincident expectations developed during interagency
training exercises will be carried into an actual incident by the individual agencies.

O Order LE immediately as part of the initial resource order to implement evacuations, initiate
traffic control, and provide security. Request an LE representative with “Command Authority” to
make direct command and control decisions regarding the incident and LE resource utilization.
There is simply not enough time for patrol officers to call their supervisor for permission to make
every decision. Every LE agency is different, but typically, a Sergeant or a higher-ranking officer is
suitable for this role. LE representatives should report to the ICP and work closely with the IC or
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the Operations Section Chief. The LE agency with the largest jurisdictional responsibility should
take the lead role in representing and coordinating all cooperating LE Agencies.

O Physically integrate LE at the ICP to provide real-time communications and coordination between
LE field units and the IC or Operations Section Chief. Consider an LE branch, group, or task force to
manage large numbers of LE personnel. Consider locating LE representatives with the Operations
Section Chief and Branch Director vehicles for real-time intelligence gathering. Colocation in the
same vehicle will enhance evacuation coordination, traffic control efforts, and situational
awareness dramatically. It may be appropriate to consider integrating LE into unified command to
ensure their agency jurisdictional needs are included in the incident objectives, and enable joint
planning and execution of both fire and LE strategic objectives. Include LE in all planning meetings
and operational briefing agendas and keep them fully engaged in the incident organization to
highlight their participation.

O As with any form of interagency cooperation, there will be challenges and minor disagreements
coordinating with LE. Most concerns should be resolved through prior planning and scenario
driven training between the local fire agencies and LE agencies. It is critical to take the
appropriate diplomatic steps to secure cooperation and participation prior to, and during the
incident. If needed, consult higher levels of management if problems or disagreements persist.
Agency administrators may provide assistance to bring unified agencies to the table while
continuing to command the incident.

Animal Control

Animal control must be notified and included early in any WUI Incident and may be ordered either by
the IC or by the LE AREP. It takes time for animal control to mobilize their volunteers, vehicles and
trailers, and the resources they will need to respond to an incident. Animal control is often
overlooked until the need becomes painfully obvious. At that point, it is too late to get ahead of the
problem. Animal control’s primary role is the evacuation and sheltering of larger animals such as
horses, cows etc. Owners usually evacuate smaller, household pets and are typically less of a problem
than larger animals. Animal control, however, may need to evacuate and care for the occasional stray
household pet inadvertently left behind. Animal control may also provide shelter for household pets
that not permitted in human evacuation shelters. However, the larger role for animal control will be
coordinating the evacuation and sheltering of larger high value animals and exotic animals.

One key to successful coordination with animal control is preincident education and training. Animal
control agencies can manage the animal’s care and shelter, but they may not know how to
coordinate and integrate with the incident organization. In addition, animal control must train and
coordinate groups of enthusiastic volunteers with trucks and horse trailers, many of whom are
unfamiliar with fire emergencies and the incident command system. Frequent training and planning
with animal control will pay dividends when an actual incident occurs.

Another key to success is to include animal control in the incident organization where they can
coordinate closely with both fire and law enforcement by placing them within the LE Branch. Animal
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trailers should utilize the same travel routes that LE is using to evacuate civilians. Close coordination
between the two agencies is critical to avoid traffic jams along evacuation routes.

Animal control needs significant reflex time to accomplish their mission; they must notify volunteers,
coordinate trucks and horse trailers and they often work with large, frightened animals that may be
difficult to control, all of which will take time. Consider issuing an evacuation order for large animals
simultaneously when issuing an evacuation warning for the human population. This timing scenario
ensures that large animals, and the trucks and trailers used to move them, clear the evacuation area
before people begin evacuating and resources enter the area.

Utility Companies

AREPs from utility companies are a valuable resource, providing assistance and expertise to the
Incident Commander and the Operations Section Chief. Order utility company AREPs early and have
them report directly to the ICP. Due to the number of AREPs that will be arriving, assign a Liaison
Officer to coordinate their organization into the incident structure. The LOFR will reduce the span of
control for the IC, relieving the IC of the necessity of dealing with numerous AREPs attached to the
incident. Utility Company AREPs commonly used on an incident include:

O Water company

Electric company
Gas/Propane company

Phone and cell company
Cable company

Waste water treatment

Public works/road department
CAL TRANS

Railroad companies

Pipeline companies

guauaaaaaaa

Internet service providers

Utility company AREPs bring knowledge and expertise concerning the effects the incident has on their
systems and infrastructure and how their system may affect the incident. For instance, it is critical for
incident personnel to know the exact location of a buried 36" gas pipeline and the associated safety
concerns for dozers and other heavy equipment working near the hazard. It is also helpful to have an
AREP on scene that can cut power to downed electrical transmission lines and then confirm the
power outage to ensure both firefighter and public safety.

Consider the potential impact on the incident prior to shutting down utilities. Will de-energizing
power lines shut down the pumps supplying water to the fire suppression effort? What are the
adverse effects on facilities such as hospitals? Some negative effects cannot be avoided, but should
be given consideration when contemplating curtailing any utility service.
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When contemplating repopulation of evacuated areas, utility company AREPs should play a pivotal
role and should be included early in the planning process. Always consider the fire’s impact on an
evacuated neighborhood. It would be unwise and unsafe to simply remove roadblocks and allow
residents to return to previously evacuated areas without addressing public safety. Address hazards
such as damaged bridges and utility poles, unstable suppression damage, and power outages prior to
repopulating evacuated residents. Public works, road departments, and utility companies will all play
arole in assessing and correcting those hazards. Consult utility AREPs before allowing residents to
return. Prior to signing a re-entry plan, the AREPs will most certainly ensure their utility is safe,
especially before they re-energize or repressurize their service.

A utility company’s priority is to gain access and repair services to the evacuated areas before
reopening the area to the public. They should consult with the Operations Section Chief and Incident
Commander to determine when they can enter an area. The objective of the utility companies
include assessing the damage to their service, and beginning restoration work as soon as possible to
have utilities restored before the public is allowed to re-enter an evacuated area. The Incident
Commander and the Operations Section Chief must ensure the safety of the utility company
personnel. The Operations Section Chief should allow utility companies to re-enter affected areas as
soon as they determine that they can safely work in the area. The Operations Section Chief and
Safety Officer should coordinate with LE to ensure that utility vehicles have access to the incident.

Team Building with Assisting/Cooperating Agencies

Team building, joint training, and networking are critical factors when working with assisting and
cooperating agencies on a WUI incident. Pre-established relationships provide a level of trust, an
understanding of common goals and expectations, and a simplified expansion of incident
organization, roles, and responsibilities. The time to establish interagency relationships is prior to the
start of an incident, not when the flame front threatens a housing development. To reduce doubt and
confusion, have cooperating and assisting agency personnel get to know one another and understand
the expectations for their involvement in the incident. Remember, familiarity instills calm in a chaotic
situation.

County fire chief association meetings, joint tabletop exercises, drills, and planning efforts are just a
few of the opportunities available to begin the preincident team building process. Informal meetings
such as lunch or coffee can go a long way towards developing and maintaining strong jurisdictional
and personal relationships. Consider the following objectives when meeting with cooperating and
assisting agency leaders:

0 Make the expectations of all agencies known before an incident. If all agencies make their needs
and expectations known to each other before an incident, it minimizes the potential for
confusion, surprise, and disappointment.

O All cooperators should be on a first name basis. This means meeting informally before an incident
occurs. Chief Officers and Company Officers should build strong communications networks with
cooperating and assisting agencies. Consider a monthly breakfast meeting or weekly get-
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togethers on critiques of past incidents. Discuss the potential for future incidents, and discuss
possible actions for incidents in at risk areas.

3 All cooperators should know each agency’s capabilities and limitations. Each person and agency
has strengths, and weaknesses, and knowing these well in advance of an incident will foster the
effective use of resources for the given situation. Conduct open and frank discussions regarding
agency and management expectations when mitigating incidents of any magnitude.

(0 Agencies must train together before an incident occurs. Encourage daily, weekly, monthly, or
annual interagency training exercises utilizing realistic scenarios. Consider interagency training as
a prerequisite for successful command of multiagency incidents.

O Consider organizing after action reviews of recent multiagency incidents. After-action reviews
give AREPs a chance to share each other’s philosophies and experiences as well as develop an
understanding of each agencies strengths and weaknesses.

Media Relations

The California Penal Code, Section 409.5(d) allows media access to scenes of disaster, riot, or civil
disturbance but not to crime scenes. However, this statement does not imply that the news media
can interfere with incident operations. Properly

identified members of the news media should not

be restricted from entering locations specified in

Section 409.5(d). If entering such a location is

hazardous, they should be advised; media access

cannot be prevented for safety reasons unless their

presence would impede fire personnel by blocking

entrances and exits or disturbing evidence.

An incident must anticipate media contact. A Public

Information Officer (P10O) should be assigned to

process incident information and media contacts.

The Public Information Officer is responsible for Talking to the Media
developing and releasing information, approved by

the IC, about the incident to the news media, to incident personnel, and to other appropriate
organizations. Public Information Officers manage a number of contact points for media and public
contact.

Private Industry Fire Response

Recently, private resources providing loss prevention services in the form of a fire response to
homeowners who have subscribed to the service through their insurance companies has emerged.
This issue has generated many questions concerning their impact on command and control, safety,
and accountability on the fire ground. Line supervisors should anticipate that private resources
providing loss prevention services to clients of insurance companies might be present if there is a
threat to the homeowner subscriber’s property. FIRESCOPE policy states that property owners who
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are on their property have the right to protect their
property during an emergency incident. However,
property owners are not allowed to re-enter an area
closed by authority of Penal Code Section 409.5 when an
evacuation order is in place, nor are private insurance
response resources hired to protect private property
allowed to enter a closed area. If private fire response and should not be assigned any
resources are issued an evacuation order, they must role in the incident

comply with the order. If they refuse, contact the
appropriate law enforcement authority. The insurance
industry has been encouraged to have these resources
contact the IC to maintain accountability.

FIRESCOPE Private Resource Utilization Guidelines
To the California Fire Service:

The FIRESCOPE Board of Directors approved this document at its July 9, 2008 meeting. This
document is intended to provide guidelines when encountering private fire resources, utility
companies, etc. on incidents.

Recently, private fire resources have been on the Juliet and Sesnon fires. The caliper of these
resources varies depending upon the insurance company that contracts with the private vendor.
This ranges from a vendor that reports to the ICP, has fire qualified staff, attends briefings, has
compatible radios, and complies with all road closures and motor vehicle rules to the "wildcat"
vendors that do the opposite.

These guidelines are intended to provide general direction for command staff. FIRESCOPE
supports the use of private vendors to perform presuppression fuels treatment and steps to
protect structures prior to the fire's arrival, but they should not work within an area under
evacuation orders.

Private Resource Utilization Guidelines
Issue

The issue before the fire service today is how to address the command, control, liability, and a
safety issues associated with private resources.

Discussion

Private resources (contractors) may be allowed to operate on an emergency incident (within a
restricted area) only if they are under contract to the AHJ or cooperating fire agency. Private fire
brigades may also be integrated within the incident if they have legal authority and jurisdiction to
operate, are fully qualified, and have a working relationship with neighboring fire agencies.
These private resources are held to the same operational and training standards as public fire
agencies. Initial legal review indicates that the AHJ has the authority to restrict resources that
may enter a closed area. Private property owners have the legal right to protect their property if
they are on-site during the emergency incident, but once evacuated are not allowed re-entry
during said incident when a mandatory evacuation order is in place.

All other private resources utilized should be restricted to nonemergency activities outside of the
evacuated or restricted area to ensure safety, command, and control and minimize potential

Private resources are not to be

considered incident resources
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liability issues. Private resources may include utility companies, contractors, or laborers
providing defensible space/ fire protection, etc. These resources have a role before, during, and
after the emergency incident, but only within areas deemed safe and have the expressed
authorization of the AHJ/IC. If they are given evacuation orders, they must comply.

The fire service needs to work with the insurance companies to utilize safely private fire
protection resources. As the nation is witnessing, there are more fires and threatened structures
today than public and private fire protection forces can respond to. Most of these services
advertise that they will respond if a fire is within three miles of the insured property. With that
said, it seems that the paramount marketing tool for the insurance companies should be that
they endorse property owners adhering to Firewise or similar prevention/protection standards
yearlong. A homeowner will be better off using private resources to create defensible space,
retrofit structures to a modem wildland building code and installing fire suppression systems
(internal & external) so the structure can survive a wildland fire even if a fire protection services
cannot arrive prior to the fire . This is particularly important, as most structures are lost in the
initial attack phase of wildland fires.

Command, Control, Liability, and Safety

The emerging private fire protection industry is not regulated and does not have any local,

State, Federal, National standards, or enabling legal authority to follow while employing staff or
responding to incidents. Many follow NWCG guidelines, employ off-duty/retired or experienced
firefighters, but the AHJ/IC may not know their true ability/capability. Some vendors have
already appeared unannounced on fires, violating road closures while trying to sell their services
to homeowners during a developing crisis.

The AHJ/IC must be able to account for all resources under his/her command, especially when
evacuation orders are given. The AHJ/IC is responsible and now proven to be liable for unsafe
acts. Therefore, allowing additional resources within a closed hazard area without compatible
communications, standardized training, certifications and qualifications, and so forth can
compromise safety as well as obstruct ingress/egress of firefighters and public.

Background

Over the past few years, insurance companies have seen an increase in their insured property
losses due to wildfires. This development has spawned a resurgence of interests from private
vendors and the insurance industry to offer what they claim to be an augmentation of traditional
public fire protection services. Further evaluations also indicate that the coordination of utility
company resources and other private vendors is not well addressed on emergency incidents.

In order to insure the protection of the public, first responders, and the private resource

operators themselves, it is incumbent on the fire service (local, state, and federal) today to

clarify the potential impact of these operations and clearly establish command, control, liability,

and safety parameters under which private resources can operate on incidents.

Appendix A

Private Resource Guidelines

The following guidelines serve as a tool for the AHJ/IC in managing private resources on

incidents:

1. All private resources must respect the decision of the AHJ/IC, as they are the final decision
makers in the command, control, liability, and safety of the incident.
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2.

10.

11.

12

The AHJ/IC and law enforcement has complete authority and legal right to control an
emergency incident. Private resources are not first responders and are completely subject to
the directions and limits set forth by public safety agency personnel. The private resource
has no claim or stake in unified command and will not have any role in incident command.

Private resource vendors shall provide a representative that reports to the Incident
Commander or the Liaison Officer and can communicate with their resources.

a. This representative shall attend all planning and operational briefings and should be
available to represent said entity in regards to qualifications and specific interests to be
involved, etc.

b. Private resources are responsible to communicate their location and movements through
the private resource representative to the Incident Commander/Liaison Officer.

c. Failure to notify the Incident Commander/Liaison Officer of the location or movement of
private resources could subject them to removal from the incident.

Private resources shall check-in with the Incident Commander prior to deployment within an
emergency area. ICs need to maintain situational awareness regarding private resources
and their compliance with evacuation orders.

A message should be included in the incident action plan and briefed at operational briefings
regarding known private resources activity on or near the incident.

Private resources must be able to monitor incident radio traffic so they maintain situational
awareness and know when an area is being evacuated/restricted. They shall refrain from
using incident radio frequencies.

Private resources should focus their activities on prefire activities and pretreatment of values
at risk prior to a road closure order.

a. Once a road closure is ordered, they must evacuate the area so safety is not
compromised and cannot return until the area is reopened, or until they have received IC
authorization to re-enter.

b. If the private resource does not evacuate the area, the private resource assumes full
responsibility for the safety of the resource, personnel, and equipment.

c. The AHJ/IC should not be held liable for any loss, injury, or death.

The IC or local law enforcement officials having jurisdiction must authorize access to any
community under evacuation/restriction.

Private fire protection resource contractors who are employed on an incident (as a local,
State or Federal resource) are not allowed to sub contract with the insurance industry or
freelance to local homeowners while mobilized on the incident.

Private resources not under contract to a public fire agency shall adhere to all local business
license provisions.

All private fire protection resources should be identified (honemergency) on the outside of
the vehicle, to ensure they do not appear to be a public fire resource. This includes no red
lights, sirens, or facsimile fire agency decal.

. During fires where a community meeting is hosted by the AHJ/IC, a clear understanding

must be created with the public as to the role of government in incident command and
private resources.
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Topic 2-2: WUI Company Officer Responsibilities and
Leadership Fundamentals

Leadership Expectations

Strong and competent leadership is the foundation for success in any emergency. This is especially
true during a rapidly developing wildland urban interface incident. The fire service relies on
competent leaders to motivate and direct firefighters during emergency incidents. It must be
understood that without solid leadership during an already stressful event, both firefighters and
civilian lives are increasingly at risk.

Leadership is a dynamic state that requires education, experience, and self-examination. Many great
leaders have risen through the ranks and have performed all the jobs of their current subordinates;
they present a strong command presence while maintaining composure during very stressful
circumstances.

Firefighters in the field want and need strong, decisive leadership. Competent leaders recognize this
and ensure that firefighters are being led from the front. Leading from the front means that incident
personnel know that the IC is definitely in charge of the incident, i.e., looking, listening, and directing
incident activities. Ask any firefighter what leadership quality is important on an incident, and the
response will likely be “leading by a good example.”

Leaders must know when to make tough decisions that will emphasize firefighter safety. Leaders
must realize that when fire behavior dictates that the current tactics are unsafe, impractical or
ineffective, withdraw may be the only prudent strategy. Leaders are responsible for the
consequences of their decisions and with that responsibility; they are accountable for their
subordinate’s decisions and actions within the parameters of leader’s intent.

Motivation

Firefighting is a team effort and lack of concurrence with an incident plan may result in dissention
among the resources assigned to the incident, possibly derailing the success of the incident. This
problem may be overcome by developing a competent plan ensuring that everyone on the incident is
informed of the incident objectives, strategy, and tactics. Motivation is a tool that leaders must
constantly use. Leadership and motivation must occur if the incident objectives are to be met.

Fire service leaders assume the responsibility of placing their subordinates in dangerous situations.
Leaders must be willing to make decisions that profoundly affect citizens, communities, and assets at
risk. Occasionally, leaders are called upon to act in an authoritative, autocratic manner, making
unpopular decisions that require immediate compliance. Great leaders inspire, motivate, and support
their subordinates, earning their respect and fostering a commitment to the task.

Listen to those you work with. Remember that the further you are removed from the tasks on the
ground, the more reality tends to pale and fade from your memory

Empower subordinates and allow them to spread their wings

Achieve your goals and help those that work for you achieve theirs
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Demonstrate by being a role model, lead by example, and show them how it is done
Encourage others to achieve and reach for a higher standard

Responsive to the needs of peers, subordinates and the organization

Share knowledge

Help others meet their expectations

Inspire to lead and others will follow

Prepare peers and subordinates to succeed
Don Studebaker, Retired Deputy Chief, United States Forest Service

Levels of Leadership

Generally, the role and focus of a leader depends on the level in which they work. Organizations have
four levels of leadership:

1. Leader of organizations

=  Primarily concerned with providing the vision, direction, and resources to guide the
organization into the future

2. Leaders of leaders
= Exercise direct leadership over subordinate leaders and indirect leadership over the
organization below them
3. Leader of people
= Exercise the direct, face-to-face supervisory skills required to accomplish tasks and facilitate
team building
4. Follower
= As ateam member, a future leader develops a foundation of values, character, and
proficiency
= Effective leadership requires being a good follower. For this reason, leaders must strive to
build good “followership” skills in their team members

Although the basic principles of leadership are the same at each level, their application and the
techniques that must be used are different, depending upon where in the organization a leader is
working. It is common for a leader to work in three or four levels at the same time.

Situational Leadership

Situational leadership is the ability to adapt and utilize different leadership styles to deal with an
ever-changing work environment and the available follower skills. Leaders must continually adapt
their leadership style to meet an ever-changing environment. They must be able to select the most
effective leadership tools in a given situation; this strategy is known as situational leadership.

An essential element of successful wildland urban interface firefighting is competent and confident
leadership. Leadership means providing purpose, direction, and motivation for firefighters working to
accomplish difficult tasks under dangerous, stressful circumstances.
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In confusing and uncertain situations, a good leader will:
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Take charge of assigned resources

Motivate firefighters with a “can do safely” attitude

Demonstrate initiative by taking action in the absence of orders
Communicate by giving specific instructions and asking for feedback
Supervise at the scene of action

X/ X/ X/
R X IR X X4
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Situational leadership holds that managers must use different leadership styles depending on the
situation. A skilled leader will analyze the needs of the situation he or she is in, and then use the most
appropriate leadership style. Depending on the crewmember’s competences in their task areas
(knowledge and/or skills in the WUI environment), your leadership style may vary from one person to
another. You may lead the same person one way sometimes and another way at other times. An
example is in everyday competencies your firefighter is a good employee, while in a WUI pressure
driven situation this person will need a more direct form of supervision. This is where command
presence comes in. The ability to “read” the situation and the crewmembers and apply the proper
leadership style is critical.

The Leadership Environment

Four critical elements that a successful leader considers in planning for effective action make up the
leadership environment. The first is you, the leader. The second is your crew. The third element, the
situation, has many variables to influence your decisions, including objectives, conditions, resources,
and other organizational influences. The fourth and last element is the consequences, the short- and
long-term effects of your action.

O You, the leader, must have an honest understanding of your strengths and weaknesses, your
capabilities and limitations.

O Your crew represents all levels of followers within the framework of the team. Each follower will
have a different skill mix and unique personality traits.

(O Every task within the situation presents a different challenge: high consequences, time
compression, special skill needs, and so on.

(O Leaders must always keep the consequences in mind as they make decisions.

Sources of Power

Power is the ability to influence the actions of others. How you use power shapes the crew’s
perception of your ability to lead.

Position power is based on the perception that your rank in the organization automatically gives you
certain rights and authority.

Reward power is based on the perception that you control rewards that are valued by your team and
are given for good performance.

Respect Power is based on the team identifying with you as a role model and an example to follow.
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Discipline power is based on the perception that you can and will penalize team members who
choose not to meet standards.

Expert power is based on the perception that you are highly competent in your job skills. Leaders

have access to power based on who they are and who their followers perceive them to be. The need

to use different sources of power constantly shifts as the environment changes.

Power paradox is the giving away of power to get power. If you want power, give it away. If you want
respect as a leader, give respect to your crewmembers. If you want the trust of your crew, give trust

to them first. You have to be willing to take the first step.

Leadership Values

Duty, respect, and integrity are the guiding values that leaders use to make their decisions.

VALUE

PRINCIPLES

Duty

How leaders value their job. Duty begins with everything required by law and policy, but it is much
more than that. A leader commits to excellence in all aspects of their professional responsibility so
that when the job is done they can look back and say, “I couldn’t have given any more.”
= Be proficient in your job, both technically and tactically as a leader
o Take charge when in charge
o Adhere to professional standard operating procedures
o Develop a plan to accomplish given objectives
= Make sound and timely decisions
o Maintain situational awareness in order to anticipate needed actions
o Develop contingencies and consider consequences
o |mprovise within the leader’s intent to handle a rapidly changing environment
= Ensure tasks are understood, supervised, and accomplished
= Develop subordinates for the future

Respect

How leaders value their coworkers. Respect for the individual forms the very basis for the rule of
law in America. This value reminds leaders that those who follow are their greatest resource. Not
all followers will succeed equally, but they all deserve respect.
= Know subordinates and look out for their well-being
o Put the safety of subordinates above all other objectives
o Take care of subordinate’s needs
o Resolve conflicts between individuals on the team
= Keep your people informed
o Provide accurate and timely briefings
o Give the reason (intent) for assignments and tasks
o Be available to answer questions at appropriate times
= Build the team
= Employ subordinates in accordance with their capabilities

Integrity

How a leader values herself or himself. An individual cannot be in charge of others unless they are
in charge of their own actions. People of integrity separate what is right from what is wrong and
act according to what they know is right, even at personal cost.

= Know yourself and seek improvement

= Seek responsibility and accept responsibility for your actions

= Set the example
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Leadership Styles

Leadership styles are the various methods used to impart purpose and direction to followers.
Directing, Delegating, and Participating are the three basic styles.

Directing — The leader provides all instructions and guidance to followers in order to accomplish the
task. Followers have minimal opportunity for feedback and little decision-making responsibility.

Delegating — The leader gives specific responsibilities to followers and expects them to accomplish
those delegated tasks without further guidance. Followers have moderate feedback opportunity and
moderate to high levels of decision-making responsibility.

Participating — The leader asks followers to assist in determining best methods or solutions for
accomplishing a task. Followers are expected to provide ideas and may have high levels of decision-
making responsibility.

Just as you intentionally use a variety of tools for different jobs, you should also be able to use all
three leadership styles for different situations. Knowing when to be directing, when to delegate, and
when to invite participation from your crew is key to your long-term success as a leader.

Call on the tools for these leadership styles and sources of power when needed. Do not let them be
dependent on your personality; relying on a favorite tool will limit your ability to lead effectively.

Command Presence

Command presence is one of the most important components of effective and successful command
of an incident. Without strong command presence, suppression personnel throughout the incident
organization will lack the confidence in leadership that is critical to incident success. Strong command
presence sets the tone for the incident and suppression personnel to respond favorably. Command
presence is how people see and react to a leader. Strong command presence instills a sense of
security and competency that spreads throughout all levels of the incident organization. Great
leaders look, act, and speak with authority and confidence.

Command presence is the bearing and/or demeanor of the person in charge. Command presence
may have either a positive or a negative influence on the entire emergency organization. It is directly
related to a leader’s confidence in his or her ability to effectively manage an emergency scene to a
successful conclusion.

Effective leaders project an image that is calm, organized, and focused. Command presence is part of
daily life. Every day, subordinates gage the demeanor of their command officers both on and off
incidents. The way leaders carry themselves each day translates into their demeanor on an incident.
Command presence is infectious; once confidence in leadership is established, subordinates will strive
for excellence.

Several factors increase the challenges in all high-risk environments, creating barriers to effective
leadership and positive command presence:

¢+ Time pressure: The feeling that it must be done now or that it is taking too long
¢ High stakes: Political pressure, high profile incident, risky situations
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Incomplete and/or inadequate information: Poor intelligence from field personnel, unfamiliar
with the area

Ambiguous objectives: No clear mission, vague or uncertain

Poor strategy and tactics: Continuing to fight in the initial attack mode when the fire is obviously
in the extended attack mode

Rapidly changing conditions: Overwhelmed by the complexity and tempo of the incident
Coordination: All elements of the organization are not working together

A lack of command presence, coupled with the failure to make decisions, may contribute to collapse
of command. This lack of leadership leads to freelancing. Case studies have shown that when field
personnel have lost confidence in the person in charge, the overall incident objectives become
worthless. This is due to a lack of support from subordinate Company Officers implementing the
tactics to meet the incident objectives. Without competent leadership and strong command
presence, Company Officers, and firefighters tend to “do something,” which may or may not be
coordinated or in support of the incident objectives and strategies. This is commonly referred to as
independent action, or freelancing, which is unsafe and may be detrimental to the control effort.

Some examples of command collapse may include:

auauaauaaaq

Failure to answer the radio by the IC/Command Officers

Lack of or no direction from the ICP/IC

“Deer in the headlights” syndrome

Failure to respond to changing conditions

Tailboard syndrome; focusing on small tasks, but ignoring the big picture
Doing nothing, failure to make decisions

Failure to adjust plan that is not working

Not monitoring and/or adjusting objectives

Some examples of freelancing may include:

auaaag

Rogue firing

Futile hose lays, hand lines, and retardant lines

Hand line or dozer line construction that is not coordinated
Independent resource ordering

Failure or reluctance to engage

Crew Cohesion

Cohesion is defined as the social or professional integration of a crew in order to function together as
a group. This integration can be based on training, leadership, or "chemistry." Cohesion is built upon
established agreements about rules and regulations that govern the day-to-day work environment of
the group.
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Teamwork is an essential component of
leadership. No one person can do everything
by himself or herself. Once leaders realize this
important fact, then leading becomes easier.
Team building must start prior to any incident
activity. Teamwork and team development
should not be limited to lead agency
personnel alone, but must include assisting
and cooperating agency personnel as well.
Interagency team building ensures that all
personnel will better understand each other’s
strengths and weaknesses and are more apt
to support one another.

The three phases of team building are
formation, development, and sustainment. All
teams, whether they are long-standing or
short-lived, go through these predictable
phases. Leaders who recognize team
members’ progress can better facilitate the
process enabling a team to mature quickly,
achieving greater synergy and cohesion.
Communication is the foundation of the team
building process. Communication builds trust,
and trust builds cohesion.

Working Together

The Formation Phase

The formation phase begins when a group of strangers comes together with the expectation that
they will function as a team. This phase is characterized by a lack of situational awareness: team
members do not know each other or their leader; they do not know what to expect. Roles and
responsibilities may be undefined. Standard policies and operating procedures may be unclear.
Communication norms and acceptable methods of dealing with conflict may not be spelled out.
Anxiety about the unknown is high. For the most part, people are simply trying to make sense of their
environment and the new people in it. It is important to recognize that when a new person or group
of people joins a team, they are in the formation phase regardless of the stage of development of the
rest of the team. Newcomers may significantly affect team cohesion unless they quickly transition
through the formation phase. The leader’s primary responsibility during the formation phase is to
turn the unknown into the known as quickly as possible, thereby reducing the level of anxiety within
the team through effective communication.
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The Development Phase

The development phase begins when concerns and anxieties have been reduced or eliminated. This
phase is characterized by individual initiative, meaningful feedback, and conflict resolution. Team
members are ready, willing, and able to get to work. Information moves through the team quickly
and efficiently. Team members may not yet feel a collective ownership of the team’s effort during the
development phase and may often vacillate between individual and team identity. As a result,
conflicts may erupt as individuals try to better define roles and responsibilities, jostle for position,
and bump into each other while trying to achieve their perception of the common goal. In the
development phase, teams begin to test what was communicated to them in the formation phase.
They measure word against action and the more closely the match, the greater the trust. During the
development phase, the leader should focus on providing the mechanisms and environment for trust
to develop. As a first step, maintain consistency and enforce agreed upon policies, follow standards,
reinforce intent, and practice open communication. Demonstrate trust in the group’s outputs and
products.

The Sustainment Phase

The sustainment phase begins when team member’s sense of identity shifts from individuals to the
team. It is characterized by creativity, adaptability, and precision. The team has become highly
focused and effective. The communication and trust built in the previous phases is focused and
brought to bear on the team’s mission with precision. Team members demonstrate a willingness to
support each other in achieving a common goal. They know how to back each other up and are
willing to address the task.

Errors and problems are detected early and the team corrects them quickly when found. They see
themselves as part of something larger than themselves. They are now a team and not individuals.
Situational awareness about the team, team members, the leaders, and the mission is high.

Team
Results

Peer
Accountability

Commitment

Healthy Conflict

Trust

Building Blocks of Effective Teamwork
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The team, rather than the individual, accomplishes tasks. A leader’s biggest challenge during the
sustainment phase is to avoid complacency and to persistently find ways to improve the process. A
cohesive team does not stay that way by itself, so to prevent the team from losing ground, it must
continuously improve. Ensure that all the groundwork laid in the formation and development phases
remains intact. Communication, trust, and respect must be maintained to sustain a cohesive team.

Each level of the pyramid builds on the foundation below it. When one level of the pyramid is
dysfunctional, the synergy of the team erodes, and it is almost impossible for the team to be effective
at higher levels.

Types of Crew Cohesion

There are two types of crew cohesion - intracrew cohesion and intercrew cohesion. Intracrew
cohesion is within a single crew, while intercrew cohesion includes several crews working in the same
vicinity on the same fire. Several key issues are involved with both types of crew cohesion -
command/control issues, personnel issues, and operational issues.

ISSUE INTRACREW COHESION | INTERCREW COHESION
Command = Poor accountability = Change in command
and = Communications = Communications
Control = Scattered crews = Distrust of command decisions
= Fight or flight reactions = Self-dispatched crews
= Staggered arrival times
= Crew assignments
= Crew accountability
= Unqualified contract crews
Personnel = Cliques = |ncompetency
= Disagreements among = |evels of experience
crewmembers = Qualifications
= Distrust among crewmembers
= Personal problems
Operational = Qvertime = Multiple station responses
= Shift trades = Auto/mutual aid responses
= (Call-back situations = Multiagency responses
= Mixed crews
Transition When fire growth has grown beyond initial attack stage and is transitioning to
Stage extended attack stage
Operations = Additional resources not yet in place
= New strategies and tactics may to be communicated
= Time of greatest safety risk to hand crews
= Increased change of independent action
= Crew cohesion is stressed
= Most fatalities happen at this stage
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Common Cohesion Problems on Fires

O Firefighters not getting along
@® Working with unfamiliar resources
© Fright and flight reaction
® Personal problems with crewmembers
© Poor communication
@ Distrust of command decisions
@ Lacking local knowledge
O Forming cliques
With the above common cohesion problems, it becomes imperative to ensure that solid team
building and crew cohesion occurs prior to incidents.
Building Crew Cohesion
Be especially cautious until new crews and managers learn to work together cohesively.
O Command and control techniques
= Give or receive a briefing when changing command
= Assign duties based on skills and qualifications
= Be attentive to workloads
= Stay calm and in charge
O Personnel techniques
= Rotate crewmembers through various positions
= Communicate effectively
= Listen and respond to complaints and concerns
= Be truthful (even in dangerous situations)
= Seek input when appropriate
= Assess knowledge and skills of crewmembers
=  Become acquainted with crewmembers
O Special training required
= To recognize the qualities of transition fires
= To build crew cohesion prior to the emergency
= To recognize that some individuals have more ability than others to promote crew cohesion

Crew Safety

Firefighter Right to Know

Under the California Labor Code and the California Occupational Safety and Health Act, all employers
in California are legally obligated to provide and maintain a safe and healthful workplace for
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employees. The hazard communication regulation emphasizes workplace safety and requires
employers to inform their employees of the hazardous substances to which they are exposed at the
job site. Requirements for developing, implementing, and maintaining a hazard communication
program are found in Title 8, California Code of Regulations, Section 5194. Subsection 5194(b)(6)
contains the Safe Drinking Water and Toxic Enforcement Act (Proposition 65), which was added to
the original hazard communication regulation in 1991.

Proposition 65 requires the governor to publish a list of chemicals known to the State of California to
cause cancer, birth defects, or reproductive harm. Proposition 65 also requires that businesses
provide a clear and reasonable warning before knowingly and intentionally exposing anyone to a
listed chemical. An overview of Proposition 65 as it relates to the hazard communication regulation is
noted throughout this guide. For complete details on the Proposition 65 regulation, refer to Title 22,
California Code of Regulations, Section 12000 et seq., or contact the Office of Environmental Health
Hazard Assessment. Compliance with Proposition 65 requirements for notifying employees of hazards
can be achieved simply by complying with the provisions of California’s hazard communication
regulation.

Federal Government Thirtymile Hazard Abatement Plan

On July 10, 2001, four firefighters died in a burnover on the Thirtymile Fire on the Okanogan National
Forest near Winthrop, WA. The Occupational Safety and Health Administration (OSHA) investigated
the accident and cited the USDA Forest Service for five violations of the Code of Federal Regulations,
part 1960—Elements for Federal Employee Occupational Safety and Health Programs. On February 7,
2002, as required by law, the Forest Service released an Initial Thirtymile Hazard Abatement Plan.

The full Thirtymile Hazard Abatement Plan can be found at the following website: www.fs.fed.us/fire.
The Hazard Abatement Plan is national in scope and all line officers, fire program managers, Incident
Commanders, and fireline supervisors must have a thorough understanding of their responsibilities
associated with the abatement actions. All line officers, fire program managers, and Incident
Commanders must ensure that it is followed.

O Incident Commanders shall manage fatigue and ensure firefighters comply with the USFS
work/rest guidelines. Incident management shall plan for and ensure crews, overhead personnel,
and support personnel are provided a 2-for-1 work-to-rest ratio. This means for every 2 hours of
work or travel, 1 hour of sleep or rest is provided. ICs shall monitor compliance with these
guidelines and document the following information in the daily record on all fires that exceed one
operational period:

= Descriptions of actions taken to monitor work/rest cycles
= Justifications for work shifts exceeding 16 hours with mitigation measures
= Actions taken to ensure compliance with the guidelines

( ICs shall conduct inspections on each of their fires for safety and health hazards, including
compliance with the 10 Standard Firefighting Orders and mitigation of the 18 Situations That
Shout Watch Out. At a minimum, these inspections shall be conducted personally by the IC on
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Type 3, 4, and 5 fires, and accomplished by the IC and the Safety Officers on Type 1 and Type 2
fires. These inspections shall be documented on ICS Unit Logs and included in the daily incident
records. In addition, line officers, fire program managers, and/or safety and health program
managers shall conduct supplemental inspections on a minimum of 10 percent of their unit’s Type
3,4, and 5 fires and document their inspections in the incident records.

ICs shall ensure personnel on their incident are only assigned to fireline positions for which they
are fully qualified, unless they are assigned to training or qualifying assignments with a fully
qualified mentor/coach available to monitor and assist.

All after-action reports, individual overhead performance evaluations, and crew evaluations shall
include compliance with the 10 Standard Firefighting Orders and mitigation of the 18 Situations
That Shout Watch Out. Fireline supervisors shall complete performance evaluations on all out-of-
forest crews on all Type 3, 4, and 5 fires. Include all corrective action, even if satisfactorily
completed, in the documentation. Local units shall keep these records in the official files for the
incident, and share them with the evaluated resource and the resource’s home unit line officer
and/or fire management officer.

ICs shall monitor the effectiveness of planned strategies and tactics, and disengage when they
cannot be implemented safely. Aggressive fire suppression activities may be reinitiated as soon as
strategies and tactics are adjusted to ensure actions will be in full compliance of the 10 Standard
Firefighting Orders and mitigation of the 18 Situations That Shout Watch Out.

Code of Conduct

A code of conduct is intended to be a guide and a reference for personnel in support of what they do
in their regular activities and to help clarify the organization’s mission and values. It connects the
organization to standards of professional conduct and is an open disclosure of the way the
organization will operate. The code of conduct should help employees deal with the ethical dilemmas
in those gray areas that are encountered on the job. It is meant to complement relevant standards,
policies, and rules, but it cannot be a substitute for common sense. A typical code of conduct to
govern behavior on a fire in the WUI may include:

a
a

Do not transport or consume alcohol or illegal drugs at any time

Use normal radio procedures

= Keep radio traffic between units to a minimum

Know who you are working for

= This is not a vacation

Limit the procurement of equipment to what is needed

Return all equipment issued before demobilization

= Theft of equipment is a crime

Maintain a state of readiness and professionalism when not assigned
= Your actions are a reflection of your organization
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(0 Wear clothing that reflects your agency appropriately
J Do not enter any residence without the owner’s permission except to fight a fire in the structure
= Respect the property of the residents

O Know and comply with proper procedures when assigned to commercial lodging for an off-shift
rest

Leader’s Intent

Leader’s intent is a clear, concise statement about what people must do to succeed. Leaders provide
leader’s intent statements so subordinate leaders closest to the scene of action can adapt current
incident plans to current incident situations taking appropriate action to accomplish the incident’s
objectives when unanticipated opportunities arise. It delineates three essential components:

Task — What is the objective or goal of the assignment?
Purpose — Why does the assignment need to be done?
End state — How should the situation look when the assignment is successfully completed?

Part of this concept called upon leaders to state their intent, and the phrase "leader’s intent" was
coined. The term is appropriate because it reflects the fact that while there may be only one Incident
Commander’s intent statement, there may also be many subordinate leader’s intent statements that
fall under the umbrella of the Incident Commander’s intent statement.

The end state is the IC's vision of what the fire will look like when it is controlled and
everyone has gone home. The process, controlled by the rules of engagement, goals
and objectives, and resources and time guides the firefighters. The end state varies with
situational awareness, which is constantly changing.
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As incident size and complexity increases, the effectiveness of centralized command, control, and
communications decreases. In other words, when things go wrong, plans become less useful and
centralized management cannot often keep pace with the real-time situation on the ground. The
wildfire environment is an environment where events do not always go according to plan. Wildfire
incidents inevitably create conditions in which centralized command and control over all actions and
events cannot keep pace with incident complexity. In fast-moving, dynamic situations, top-level
decision makers cannot always incorporate new information into a formal planning process and
redirect personnel within a reasonable timeframe. To generate effective decision-making and to cope
with the unpredictable nature of incidents, fire leaders must decentralize command. That is, we must
empower subordinate leaders to make decisions based on their understanding of their leader’s vision
for success. Some examples of leader's intent:

O Setting and communicating broad control objectives that line personnel can translate into tactics
and strategies without having to communicate with Command for approval.

O Setting and communicating management objectives that personnel know and understand, so that
when communications fail or are overwhelmed line personnel can take appropriate actions to
ensure that the said objectives are met.

One outcome of leader’s intent is to counter, but not undermine, the ineffectiveness of centralized
command. It is difficult to imagine Incident Commanders of major fires envisioning and
communicating the end state of the disasters, they are responsible with mitigating. It's not the end
state that’s so important, but the process of reaching the end state that is critical. Subordinate
leaders should recognize the end state when they achieve it. The key for Incident Commanders is to
communicate the parameters for reaching the end state to subordinate leaders. Subordinate leaders
must coordinate their efforts with adjoining forces when there is no immediate command and control
system in place and the situation is different from originally anticipated. To accomplish these goals
subordinate leaders must know the appropriate strategies and tactics they can employ to reach the

e Leader's Intent

Intent Understood and Focused Intent Vague and Unclear

A

Producing Synergy Everyone Moving in Generally Right Direction,
Very Little Friction bu? lots of Fric?ion
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Leader’s intent at the IC level should be a short, direct statement that clarifies the overall objectives
of the mission and the rules of engagement when exercising appropriate action. Leader’s intent is a
statement that guides the decision-making process in the heat of a firefight, supporting the IC’s
intent, even if appropriate actions were not specifically outlined in the plan.

Successful operations are built on the ability of leaders to define and communicate their intent so
that it empowers their subordinates to exercise their initiative. Everyone, from a Section Chief to the
last firefighter, must be able to define the end state and have a shared understanding of the purpose
behind the task.

Understanding the IC’s intent is crucial if the fire is spreading rapidly or is difficult to control under
the current plan. The goal is to ensure that what is expected of subordinate leaders is understood by
them in order to reduce or eliminate misunderstandings. It is the Incident Commander’s
responsibility to communicate the leader’s intent statement to all subordinate leaders, and it is the
responsibility of subordinate leaders to understand and work within the scope of the leader’s intent
statement.

Leader’s intent statements must include answers to such questions as:
O Why are we here?
= Save human life
= Protect property and natural resources
= Construct a control line down this ridge to the river
O What is expected of us?
= Be professional in your conduct
=  Minimize the loss of community infrastructure and homes
=  Minimize environmental damage
= (Cut a four-foot line to mineral soil
0 What are the operational objectives?
= Keep the fire out of wildland urban interface areas
=  Keep the fire on federal land
= Keep the fire west of the ridge
(0 What are the rules of engagement for this incident?
= Structures will only be defended if there is no danger to the firefighters or their equipment
= Avoid archeological sites
0 What is the end state vision of the incident?
= (Critical infrastructure was protected
= |ncident was contained within the control objective parameters

At the incident level, the end state places the values at risk within the context of the standing
incident priorities: (1) life, (2) property, (3) natural resources, and (4) management goals and
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concerns for the area affected. Within the framework of the defined end state, leaders can develop
plans that include incident objectives, priorities, strategies, decision points, and contingency plans.

At the geographic division level, Division Supervisors (DIVS) focus on the incident objectives affecting
their division, using the same process to define task, purpose, and end state. At the crew level,
leaders focus on the tactical objectives and vary those tactics as the situation dictates. Leaders
narrow their focus at each level, identifying the objectives that apply to each level.

Translating vision into a clear leader’s intent statement is at the core of incident command
philosophy. Describing the task, purpose, and end state is the prerequisite for empowering
subordinate leaders to exercise individual initiative and take the action the situation requires. This
philosophy is based on the understanding that competent subordinate supervisors on-scene
understand the current situation better than a senior supervisor located some distance away. This
does not imply, however, that our actions are independent or uncoordinated. Incident commanders
must continually work to ensure coordination, cooperation, and communication among all forces
working toward a known objective.

Appropriate Action

Appropriate actions are actions necessary under the incident objectives when situations change or
communication with command and control functions cannot be established. Appropriate actions
result from a firefighter's perception of leader’s intent based on incident objectives, normal policies,
procedures, or accepted safety practices.

Leaders in the fire service are not only empowered by law and policy but are also duty-bound to act
on a situation that is within their power to affect, even without a command and control structure in
place, in other words, take appropriate action. This empowerment is not intended to encourage
freelancing or independent action. In a high-risk environment, freelancing, or independent action,
may be an unsafe and unpredictable element, causing more harm than good. On a chaotic and rapidly
developing wildfire, taking the initiative by exercising appropriate action can make all the difference
by taking advantage of an opportunity. Being hesitant, risk-averse, or indecisive can expose
firefighters to greater long-term risks and translate into a waste of time, opportunity, energy, and
money.

At times during an incident, one person may see something that must be done now, and then take
the appropriate action to do it within the scope of the leader’s intent. Time may not permit obtaining
permission, communicating the problem and mitigation options, or informing the chain of command
of an action before the opportunity is lost. In these time-critical situations, subordinate leaders must
engage in appropriate action, that is, act within the leader’s intent statement by:

(O Utilizing acceptable and prudent suppression tactics

Working in coordination with adjoining forces

Developing and communicate an appropriate plan

Informing the chain of command of the situation and mitigation actions as soon as possible

aaaad

Ensuring that the actions are within policy, procedure and accepted safety norms
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Examples of appropriate action:

1.

An engine company is driving through another Division to get water when they come upon a spot
fire. Based on the leader’s intent of perimeter control, the Company Officer should take
appropriate action to contain the spot fire.

A hand crew is conducting a planned firing operation. While doing the test burn they encounter
spotting and holding problems because of a lack of resources. Realizing that continuing the firing
operation would be risky and unable to contact the Division Supervisor, the crew supervisor
suspends the firing operation.

While engaged in structure defense tactics with an engine company, the fire front lays down. The
Company Officer changes to perimeter control tactics, initiating a progressive hose lay based on
leaders intent of perimeter control and fire containment.

While assigned to a division as an engine Strike Team Leader conducting structure defense
tactics, the Strike Team Leader observes the fire changing direction. The fire is now immediately
threatening an area of homes that are populated and defendable. Unable to contact the division,
the Strike Team Leader repositions the engines for structure defense tactics and initiates
evacuations coordinating with law enforcement that is in the area.
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Topic 3-1: Fire Behavior in California's Fire Environment

To be an effective Company Officer, you need to understand and be able to forecast what the fire is
going to do under various conditions. Fire behavior is the result of the dynamic interaction of
weather, topography, and fuels. It is important to understand how all three of these factors interact
with each other. Based on these three factors, wildland fires will exhibit varying behaviors all
throughout the United States.

Developing a fire behavior forecast will assist you in selecting appropriate suppression strategies and
tactics for varying conditions. The key to success is to be able to recognize the factors, both present
and forecasted, that will affect how a fire will behave and thus fought. The main goal is for you to
develop an appreciation and understanding for what is happening around you as the fire progresses.
It is important that all Company Officers that may find themselves in the WUI environment remain
life-long students of fire behavior.

Locations

With so many distinct geographical areas in California, the variability of fire behavior in the State can
be extreme. Most say that no other single State offers such a wide variety of fuels, weather,
topography, and subsequent fire behavior. It is up to you and your crew, as participants in the
statewide mutual aid system, to have a basic understanding of these areas and their corresponding
primary drivers for fire behavior. Effects to consider in some of the areas are listed below:

(0 Cascade Range

= Areas of topography
dominated by large lava
flows that create erratic
winds, wide range of fuel
type, moistures, and loading

(O Coastal Ranges

= Wide variety of fuel types,
extreme diurnal wind shifts
and sheltered valleys giving
rise to multiple microclimate
areas

O Basin and Range

= |Low fuel moistures,
unstable atmospheres,
varied topography, and
dramatic wind changes
often leading to vortex
creation
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(3 Sierra Nevada

= Varied topography with narrow canyons, wide range of fuel characteristics, deep and
developed nighttime inversions, and common unstable atmospheres in the afternoon

J Transverse Range

= Steep topography creating barriers and gaps for Santa Ana wind events, low fuel moistures,
and high occupancy loads

Significant Winds
Whirlwinds and Fire Whirls

One common characteristic of mechanical and thermal turbulent flow is eddy formation. Wind speed,
wind direction, and the size and shape of the obstacle the wind encounters are determining factors in
eddy size, shape, and motion. Dust devils and fire whirls are examples of vertical eddies, while
mountain waves are examples of horizontal eddies.

Whirlwinds, or dust devils, are prime
indicators of intense local heating that
combined with eddy formation and
atmospheric instability. They are innocuous in
and of themselves. However, when generated
inside or adjacent to the fire perimeter, the
resulting fire whirl can spread firebrands,
causing numerous spot fires over a wide area.
Fire whirls may reach tremendous speeds and
heights, carrying large brands and embers in
unpredictable directions, and may topple fire-
weakened trees and snags near the fire
perimeter.

Whirlwinds and fire whirls may remain
stationary or move with surface winds. Fire
whirls are often generated in areas of
concentrated heat within the fire perimeter
and then triggered mechanically by the
topographical influences on local winds. As a
fire whirl leaves the fire perimeter it may lose
its flaming appearance but retain its
superheated center. When a fire whirl deteriorates rapidly, the super-heated air in the center can
expand horizontally, potentially burning nearby personnel. It is important to remember that fire
whirls can create strong winds that can not only transport firebrands but also pull vegetation and
debris from the surface and throw them into nearby personnel.

Fire Whirl
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Fire whirls can be mesmerizing to onlookers but they pose significant safety risks. Fire whirls should
be respected by putting more distance between it and your personnel.

Frontal Winds

A change in air masses is marked by the passage of either a cold front or a warm front. A front is the
boundary between two air masses with differing temperature and moisture characteristics. When a
cold air mass replaces a warm air mass, it is called a cold front. Conversely, when a warm air mass
replaces a cold air mass it is called a warm front.

Fronts are most often associated with thunderstorm activity and precipitation; however, occasionally
frontal passage will cause neither. When this occurs, the main concern for firefighters is the wind
shifts associated with the frontal passage. Changing wind direction is the hallmark of frontal passage.
The wind behavior exhibited by a cold front or a warm front is influenced by the speed of the front,
the difference in air temperature between the air masses and local conditions such as topography
and surface heating.

The passage of a cold front is usually accompanied by sharp, distinct directional changes in the wind.
Ahead of a cold front, the surface winds are generally out of the south or southwest. As the front
nears, wind speeds increase and become gustier. As the cold front passes, directional changes may be
abrupt and change from as much as 45 degrees a to 180 degrees. After the cold front passes, the
wind direction will change again and will usually be from the west to northwest or north. Winds may
remain gusty for a while shortly after the front passes, but then will generally become steady.

A forecasted dry cold front should be of concern to every firefighter and should be announced at
morning briefings or whenever the approaching front is detected. All firefighters should understand
the significance of a dry cold front approaching and passing over their location because of the
possibility of abrupt wind changes and their influence on fire behavior. In 1994, a dry cold front
passed over the South Canyon fire in Colorado causing extreme fire behavior that contributed to the
deaths of fourteen firefighters.

Foehn Winds

Foehn winds are usually associated with mountainous regions where a high-pressure system is on
one side of the mountain range and a corresponding low-pressure system or trough is on the other
side. Foehn winds are more common to the cooler months from September through April and may be
known as North, Mono, Chinook, East, and Santa Ana winds. Foehn winds are typically warm and dry
and have been known to reach speeds of 100 mph. Fires influenced by strong Foehn winds are
difficult to contain due to extreme rates of spread, dramatic flame lengths, and long-range spotting.

In coastal regions, Foehn winds are influenced by the daily onshore and offshore cycle of the marine
layer. As the marine layer or inversion recedes, Foehn winds may surface and accelerate raising havoc
on the fire ground. When Foehn winds interact and compete with opposing local winds the condition
is referred to as a battling wind and usually heralds a reversal of wind patterns. During the period of
battling, the wind direction may fluctuate 180 degrees interrupted by brief periods of calm. A visible
indication of battling winds is a wavering or fractured smoke column.

January 2013
-50 -



COMMAND 1C

\WUI Command Operations for the Company Officer
Topic 3-1: Fire Behavior in California's Fire Environment

In mountainous ranges, Foehn winds typically will surface at night. During the day, local surface
heating and corresponding convective lift will often keep Foehn winds above the surface until solar
heating subsides. Once again, smoke column characteristics and direction will provide a good
indicator of impending nighttime surfacing of Foehn winds.

Santa Ana Winds

Santa Ana winds occur in the southern portions of California. They are created when there is a strong
high-pressure area in the Great Basin and a low-pressure area located above the Pacific Ocean along
the southern California coast. This condition would normally produce a strong general wind.
However, this wind is heated and dried as it crosses mountain ranges and drives toward the ocean.
The results are predictable and potentially disastrous. As the Santa Ana winds begin to subside, they
give way to the normal onshore winds. During this battle for supremacy, the winds can abruptly
change 180 degrees in direction.

North Winds

North winds in northern California are produced in the same way as the other Foehn winds, and can
sometimes be an indication (or warning) of developing Santa Ana winds in southern California.

Sundowner Winds

Sundowner winds are a significant warming event and a phenomenon common to the Santa Barbara
area. Sundowners frequently occur in the late afternoon or evening hours — hence the name. Light
sundowners create irregular rises in temperature in the downtown area of Santa Barbara with gentle
offshore breezes. Stronger sundowners, occurring two or three times a year, can create sharp
temperature rises, local gale force winds, and significant weather-related problems. Rarely, probably
about a half dozen times in a century, an “explosive” sundowner occurs. These extremely strong, hot
winds present a dangerous weather situation. In these events, super-heated air from the Santa Ynez
Valley bursts across the Santa Ynez Mountains onto the coastal plain, reaching gale force or higher
speeds within the city. Dust storms frequently occur and fires can race down the mountain slopes
into populated areas. Outlying remote automated weather stations located in the Santa Ynez
Mountains can give the earliest indications of an impending sundowner wind event. Dissipation of the
coastal marine layer can give a later visual indication of an impending sundowner.

Thunderstorm Winds and Downdrafts

Thunderstorm winds are the result of updrafts predominating in and beneath growing cumulus
clouds. Downdrafts occur in the later stages of full thunderstorm development and cold air outflow
from dissipating thunderstorms. Thunderstorm downdraft winds may be very gusty, will also follow
the path of least resistance, and have been clocked up to 140 mph. Although appearing suddenly and
violently, thunderstorm downdraft winds are generally of short duration and should be expected in
the presence of any thunderstorm activity. Their effects may be felt as much as 35 miles away from
the parent storm.
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Firefighters must remain vigilant if thunderstorms are forecast in the fire area. A building cumulus
cloud over a fire may pull the convection column into the updrafts of the cloud, accelerating the
inflow of surface oxygenated air into the fire area. Conversely, as the thunderstorm decays, the
downdrafts from the cloud may push the fire outward in a 360-degree pattern turning flank fires into
head fires in all directions. In either case, the
resulting erratic winds may have a profound
effect on rate and direction of spread and
firefighters must anticipate control problems
and safety issues because of thunderstorm
activity near an incident. Competent lookouts
should be posted under these conditions.

Thunderstorms have a life expectancy of less
than 12 hours. Thunderstorms created by
convection generally do not form until
afternoon, when there is sufficient solar
heating to lift the moisture-laden air to great
Thunderstorm heights. They begin to break down before

midnight.

There are several indicators that a thunderstorm is mature and that downdrafts may become a

serious concern:

O The base of the cloud begins to roll on the downwind side
O Virga begins to hang under a darkened, ragged cloud base
O A dust cloud can be seen on the ground as the first gusts of wind reach the surface

Thunderstorms may either remain stationary or move with the prevailing winds. Indrafts can
continue moving into the base of the cloud even as downdrafts are pouring from the center of the
storm. The downdraft winds will normally be stronger on the downwind side of the storm as they can
combine with the force of the prevailing wind. In 1990, six firefighters lost their lives on the Dude Fire
in Arizona from a burnover that resulted from a thunderstorm downdraft.

Fuel Characteristics that Affect Wildland Fire Behavior

The following principle characteristics of fuel components can give an indication of potential fire
behavior within a fuel complex.

O Fuel loading

® Live-to-dead ratio
© Continuity

O Arrangement

© Moisture content
O Chemical content
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These characteristics are generally divided into two main categories: physical and chemical
characteristics, which remain constant during a given fire situation and moisture content, which
changes continually.

Fuel Loading

Fuel loading is the amount (volume) of fuel available for a fire to burn. It is usually measured in tons
per acre. The volume or quantity of the fuel in an area is a factor that must be considered. The more
fuel, the more heat output, and longer burn duration. Normally, the greater the volume of fuel, the
more intensely the fire will burn. Grassy fuels can range from <1 to 5 tons per acre; shrub ranges from
2 to 80 tons per acre; slash can range from 10 to 200 tons per acre; and timber can range from 4-12
tons per acre. Heavy fuel loading increases resistance to control.

Your main concern when developing strategy and tactics is the fuel loading that is subject to burning
under the current and forecasted weather conditions. These are primarily the dead surface fuels 3
inches and less in diameter, and live fuels under one fourth inch in diameter.

Fuel loading can be separated into four size classifications. The size of the fuel affects how it will
respond to various forms of moisture (rain, dew, and relative humidity). Size also affects how quickly
a dead fuel will lose and take on moisture. The four size classifications are listed by diameter and
corresponding moisture time lag:

O Grasses and litter
= UptoX” indiameter
= 1hour

O Twigs and small stems
= %”-1” in diameter

= 10 hour

O Branches
= 1”-3”in diameter
= 100 hour

(O Large stems and branches
= 3”-8”in diameter
= 1,000 hour

Live-to-dead Fuel Ratios

Live-to-dead fuel ratios are also an important factor when forecasting fire behavior. Company
Officers must visualize the percentage of dead fuel present in a fuel bed and determine how that
percentage will affect fire behavior. A preponderance of dead fuel in the fuel bed will increase fire
intensity and compound suppression difficulties.
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Continuity

Continuity or distribution of fuels has an impact on how a fire spreads; the rate of spread; and
whether the fire will move along the surface or through the crowns; or both. A fuel bed may be either
continuous or patchy. If the fuels are widespread or patchy, a fire will have some difficulty moving
from one “island of fuel” to another. For a fire to move rapidly through patchy fuels, it will take a
strong wind moving up a steep slope. Continuous fuel beds provide available fuels at the surface and
in the crowns. You should be most concerned when the surface fuels are continuous. As discussed
previously, if the aerial fuels are continuous, it will affect how the surface fuels burn. A fully closed
canopy may block all solar radiation from reaching the surface, hold moisture longer, and drastically
reduce the amount of wind that can influence surface fires. The greater the crown closure, the
greater the reduction in wind. However, once a surface fire begins to “torch” individual trees or move
into the aerial fuels, you have a changing situation.

Arrangement

The arrangement of the fuels is a very important characteristic. It will determine whether a fire will
be able to move into the aerial fuels with ease or not. When there are fuels available for combustion
throughout the vertical fuel bed, it is said that there are ladder fuels. There are several strata of fuel
in a mature forest stand or even in a brush

field. There is decomposing organic matter in

the top layer of soil. There are surface litter

and grasses. There are the low-level twigs and

branches of the brush, understory shrubs, and

young trees.

Then there is the subcanopy. The subcanopy

can be the crowns of the brush, young trees,

and/or the lower branches of mature trees.

The top stratum is the canopy of the

dominant trees. Fire may burn through one or

more of these strata. If one or more layers are Fuel Arrangement

not burned initially, it leaves fuel available to

burn later if conditions change. In most cases when lower fuel levels burn, the upper fuel levels are
dried out and perhaps scorched. The upper-level fuels are still able to carry fire if there is sufficient
heat to ignite them.

Having an environment where the fire has moved through an area and left one or more of the fuel
layers available to burn can be a potentially dangerous situation. For example, if a low intensity fire
moved through an area consuming the ground litter, it would dry out the fuels above it. If conditions
changed later in the day, and an ignition source became available, a fire of much greater intensity
could move through the area again in the higher fuel strata. This is called a reburn. You must concern
yourself with the potential for reburns. When cutting line in an area that has not completely burned,
you may think that you are making a direct attack (fighting fire right on the fire’s edge), which is one
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of the safer strategies. However, you are in fact making an indirect attack (fighting fire some distance
from the fire’s edge), because you have unburned fuel on both sides of the fireline you are
constructing. This is a very dangerous scenario. Maintain situational awareness at all times.

Moisture Content

Fuel moisture is the greatest driver of fire behavior and has an exponential effect on fire behavior. In
other words, small changes in fuel moisture can have a dramatic effect on fire behavior.

There are two categories of live fuel moisture:
herbaceous and woody. Herbaceous plants are those that
do not have woody material, such as annual grasses or
perennial plants. The woody plant material that you
should be most concerned with are the twigs, needles,
and small limbs that will be consumed by the flame front
of a fire.

Plants that “shed” their leaves each fall are called

deciduous. The shed leaves are dead and constitute fine

dead fuels along with grasses and needle cast. Evergreen

plants are those that do not annually shed all of their

leaves or needles, but they do shed some of them,

contributing to the fine dead fuel load. The new growth

has high fuel moistures, whereas the older foliage will have lower moisture content. The fuel
moisture content of woody vegetation foliage is found in new growth, shoots, and stems. The level of
fuel moisture content in these fuels usually decreases as the growing season progresses and the
vegetation moves into dormancy. The lowest amounts occur in late summer or early autumn.
Moisture content can range from 2% to 30% in dead fuels, and 30% to over 300% in live fuels.

Dead Fuel Moisture - Time Lag Relationship to Fuel Size

Time Lag Diameter of Fuel Examples
1 hour less than 4" Annual grass
10 hours Va'=1" Coastal sage, juniper, and chaparral
100 hours 1"-3 Logging slash
1,000 hours 3" -8’ Logs and mature standing timber

Fine dead fuel moisture is the moisture content of the most volatile fuel and is represented by the
size class of >0 to % inches in diameter. Hour-to-hour changes in relative humidity can be detected in
this size class and provide the most variability of burning conditions. You should maintain their
situational awareness with respect to RH, fine dead fuel moisture, and potential fire behavior.
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Chemical Content

Wildland fuel properties include the presence of substances such as oils, resins, wax, and pitch in the
fuels. These substances can affect the rate of combustion. There are certain fuels that have rather
high amounts of volatile substances that can contribute to rapid rates of spread and high fire
intensities. On the other hand, certain fuels may be high in mineral content, which can reduce fire
spread and intensity.

Topography

Simply put, topography is the lay of the land, the slope, aspect, and undulations that give terrain its
character. It is the most constant fire behavior variable. Computer mapping programs, topographic
maps, and on-site observations allow you to anticipate problem areas such as steep slopes and
drainages, utilize favorable topographic features for specific strategies, tactics, and plan for incident
strategy and resource needs. When developing incident strategy and tactics, you should recognize
and anticipate that topographic features will affect direction of spread by “steering” the fire and/or
accelerating rates of spread. Fire spreads significantly faster up a slope than on level ground and even
faster up canyons and drainages where wind direction is aligned with, and funneled into, these
terrain features. Flame lengths extend up slopes allowing more preheating of fuels and direct flame
impingement ignition ahead of the fire front. When wind aligns with drainages, chimneys and steep
slopes, the resulting extreme rates of spread may become death traps for any resource caught in the
path of the fire front. Incident Commanders should include this knowledge in any planning and
briefing process.

January 2013
- 56 -



COMMAND 1C

\WUI Command Operations for the Company Officer
Topic 3-1: Fire Behavior in California's Fire Environment

Slope

Slope is important in the study of fire behavior and is a factor that affects fire ignition and spread by
preheating the fuels upslope. Slope also enables spotting to occur from rolling and aerial firebrands.

Slope has a direct effect on flame length and rate of spread. If fuels and wind are constant, the flame
length and rate of spread will increase as the slope becomes steeper. In general, a 20% increase in
slope will double the rate of spread. The steeper the slope, the more likely a fire will run in a wedge
shape with a narrower head. Spotting ahead of the front is more likely. Slopes may be estimated from
the ground or determined with reasonable accuracy from a topographic map. A clinometer may be
used to determine slope but a clinometer requires the user to be fairly close to the base of the slope.

The formula for determining slope is: rise, the change in elevation between two points, divided by
run, the horizontal distance between the two points, multiplied by 100 equals the percentage of
slope, or “rise over run times 100 = percent slope”. For example, an elevation change of 400 feet over
2000 feet is a 20% slope. For a basic 7.5 minute USGS Quad Map, 1 inch will equal 2000 feet and the
typical contour interval, the elevation change between contour lines, will be 40 feet.

Slope Reversals

Slope reversals occur when the fire crosses onto a slope of opposite direction. Two common
examples of slope reversal are 1) a fire running to the top of a ridge begins to back down on the
opposite slope and 2) a fire backing down a slope crosses a drainage and begins to run up the next
ridge. The direction and rate of fire spread can respond quickly to slope reversals.

Slope reversal is a common occurrence on wild fires. Slope reversal occurs when either backing fire or
running fire burns downhill into an adjoining drainage and then runs uphill in a different direction.
This is a fire behavior situation that should be continually monitored. Unless the downhill spread
terminates at an anchored control line, there is a high probability that the fire will reverse direction
once it establishes itself on an opposing slope. Failure to recognize a potential slope reversal has
been implicated as a major contributing issue in some fatal fires.

Ridges
Commonly, as a fire runs to the ridgetop, it encounters opposing upslope airflow from the other side

of the ridge. This effect can slow the fire spread and limit the spotting problem on the opposite side.
Often, a ridge provides firefighters with a safe and effective fire location.

The effect of erratic winds caused by various winds converging at the ridgetop can contribute to
spotting. This is especially likely if the windward side of the ridge has stronger winds than the leeward
upslope airflow.

A wildland fire burning near the top of the windward slope can spot across the ridgetop and onto the
other slope. For this reason, firefighter safety could be easily compromised and the ridge no longer is
an effective fireline location. Operational planning and effective Risk Management is the key to
capitalizing on a slope reversal to slow, contain, and stop a fire's spread.

January 2013
-57-



COMMAND 1C

\WUI Command Operations for the Company Officer
Topic 3-1: Fire Behavior in California's Fire Environment

Narrow Canyons

Increased fire intensity often produces crowning and spotting, which may cause the fire to cross to
the opposite slope that has been preheated by radiation. This crossing can happen in a matter of a
few minutes in narrow canyons, giving little warning to firefighters. Such crossings can occur
progressively, at multiple points, creating a hazardous situation for crews. Firefighters may need to
recognize when these situations before they occur.

Narrow canyons easily allow for stable air mass, such as an inversion to form. This is especially
dangerous to firefighters since the smoldering fire continues to slowing consume surface fuels and
dry out the aerial fuels present. When an inversion breaks, winds will increase into the canyon and
fire activity will increase. The dried aerial fuels can easily ignite as well.

Intersecting Drainages

Where drainages intersect, fire might follow one or both drainages depending on
O The direction of canyon winds as determined by aspect and time of day

O The dominant winds in the canyon

O Wind eddies at the fork of the canyon

O The availability of fuels in the forked area

At the point of intersecting drainages, the intersection or combination of these variable factors often
makes forecasts on fire spread very difficult and can produce eddies and erratic fire behavior.

Forked or Bent Drainages

Surface wind patterns associated with bent or forked river drainages possess the most complicated
characteristics. Upslope and up-valley winds located in forked drainages share the same wind and
stability properties as those in elongated valleys but with added complications.

Multiple river drainage arms create a complex terrain texture that ensures many different terrain
aspects face the sun at different times of the day. This results in a complex and changing mosaic of
local upslope winds at any given hour. Up-valley winds responding to the local upslope breezes could
be drawn up sunny drainage forks while shaded forks are left alone.

The addition of general winds over the landscape complicate the picture since they are likely to
surface only in those drainages aligned with the prevailing general wind direction. In bent drainages,
general winds may surface in several exposed spots while leaving sheltered locations untouched. This
has the effect of creating a mosaic of stronger and weaker 20-foot winds, eddies and erratic fire
behavior.

The situation is simplified somewhat after dark. On clear nights, all the drainage arms are equally
shaded resulting in similar, regular local downslope breezes that combine to produce a down-valley
wind. The pooling of cold air in the drainage results in a temperature inversion and decoupling.
However, the presence of a strong general wind after dark can complicate the situation as described
previously.
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Microclimates

Fire danger can change due to the microclimate conditions at all elevations. Factors affecting
microclimates include:

O Type and availability of fuels
(J Localized weather patterns
O Bodies of water

O Local terrain factors

General shape of the country and various aspects contribute greatly to the resulting climates of small
areas and result in distinct fire behavior characteristics. A combination of topographic factors is
usually present to influence fuel availability and the manner in which fire spreads.

Slope percent, aspect, and position on the slope are all important factors; however, there are more
factors involved than just topographic factors. Some California microclimates known for erratic and
sometimes extreme fire behavior are the north coast, mountain ranges, Elsinore basin, Santa Inez
hills, Santa Barbara hills, and the Diablo range just to name a few.

Seasonal Variability

Since live fuels generally respond to seasonal changes, it can be useful to estimate the live fuel
moisture based on the time of the year. Appendix B of the Fireline Handbook has a table that
correlates the stages of growth, time of year, and average live fuel moisture. These are approximate
for the average year. You need to be observant of your local conditions to be aware of how the actual
live fuel moistures may deviate from what is suggested in this table. These stages and their average
moisture contents are contributing factors to determining fire potential.

The following can contribute to
abnormal fire seasons or burning
conditions by decreasing
moisture contents in live fuels
and/or producing additional dead
fuels within a fuel's complex.

O Long drought periods
Natural disease
Insects

aaa

Annuals curing-out early in
the season

a

Harvesting of timber and
other vegetation

a

Blowdown

O Ice storms
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Special Considerations

Inversions

Night inversions are extremely important and must be considered in any discussion of fire behavior.
Night inversions are common during periods of clear, calm, settled weather. Topography plays an
important role in the formation and intensity of night inversions. Inversions are more common and
more intense in poorly drained valleys or basins. Thermal belts are areas of trapped warm air
sandwiched between two layers of cold air associated with an inversion. Generally, a thermal belt is
found in the middle third of a slope. This area may experience active fire behavior throughout the
night and should be monitored by incident personnel. Structures located in the thermal belt must
continue to be monitored even though other parts of the fire are inactive.

Inversions are a phenomenon of atmospheric stability as well, and as such, will have a tendency to
dampen fire activity sometime holding tremendous amounts of incipient heat at lower levels.
Firefighters should expect to see subdued fire behavior under an inversion except within the thermal
belt zone; however, fire behavior may increase rapidly as the inversion dissipates. Inversion
dissipation generally occurs in the morning hours as the sun heats and mixes the air. As the inversion
lifts, humidity’s decrease, fuels dry out and winds increase. This action may cause extreme fire
behavior compromising control efforts and creating serious safety concerns.

Atmospheric Stability

Atmospheric stability is the resistance of air to vertical motion. Wild fires are greatly influenced by
atmospheric motion and the properties of the atmosphere that affect its motion. Convective
circulation established by surface heat created by a fire is directly affected by the stability of the air.
Winds are more turbulent and gusty under unstable atmospheric conditions leading to erratic fire
behavior. Due to solar heating, most locations will experience a period of instability later in the day as
the inversion is broken up allowing local winds mix with general winds. Cumulus formation may be
the first visual indicator of this. During unstable conditions, smoke columns, also known as convection
columns, may rise to considerable heights forming cumulus clouds. Under unstable atmospheric
conditions, the atmosphere is usually quite clear, dust devils and fire whirls are more prevalent,
winds are stronger and gustier, and inversions are very weak or nonexistent. Conversely, when stable
atmospheric conditions prevail, the sky is generally hazy with light, steady winds. Smoke columns
may be light and wispy and inversions are more prevalent.

The Haines Index is a severity index for wildland fires based upon the stability and moisture content
of the lower atmosphere and is a valuable indicator of large fire growth potential. The Haines Index is
a numerical value ranging from 2-6 with six being the most unstable atmosphere. Key elements that
must be present for a Haines Index of six are instability and dry air. Instability affects fire behavior by
enhancing the vertical rise of the smoke column, resulting in strong surface winds as air rushes into
the fire area to replace air evacuated by the convection column. Fires create their own wind by this
mechanism. A Haines Index of four or below will usually indicate low fire behavior. A Haines Index of
5 or 6 is an indicator of potential extreme fire behavior. In California during the summer months, the
Haines index is almost always in the 5-6 range and is seldom discussed as a fire behavior factor but
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rather taken as a given. In other areas of the western U.S. where atmospheric stability is subject to
dramatic daily changes, the Haines index is given during the fire weather discussion at briefings

Clouds

Clouds are visible evidence of atmospheric moisture and motion. The appearance of clouds during
the fire season may be a welcome sight or an indicator of an imminent weather event that may
adversely affect fire behavior and suppression efforts. Although cloud activity is normally not a
common sight during the fire season, fronts and troughs with associated clouds do occasionally pass
over fire areas. In addition, moisture pulses that spawn thunderstorm clouds are a common
occurrence in the summer months. An overcast sky provides shade and a cooling effect, tempering
forest fuels. Rain may also be present with troughs or frontal passage increasing dead fuel moistures
in 1, 10, and 100-hour fuels, advantageously affecting fire behavior. In order for clouds to develop,
the atmosphere must be saturated with moisture by the addition of moisture to the air or by the
lowering of the temperature. Lifting of air, either by orographic, thermal or frontal action, is the most
important cooling method.

Local heating will result in thermal lifting and if the air contains adequate moisture and rises high
enough, saturation will be reached and cumulus clouds will form. Moisture laden air may be forced
up the windward side of slopes by orographic lifting and cooling forming clouds. As one air mass
replaces another, air is forced upward by the passage of the front resulting in cloud formation and
rain.

Understanding how clouds form and recognizing how cloud types signal weather changes is critical to
making intelligent fire behavior forecasts. Clouds formed by localized vertical currents that carry air
upward beyond the condensation level are known as cumuliform clouds distinguished by their
billowy or heaped—up appearance. Cumuliform clouds tend to form in air that is initially unstable or
becomes unstable as it is lifted. Clouds formed when an entire layer of air is lifted until condensation
is reached are called stratiform clouds and have a layered appearance. Stratiform cloud formation is
associated with stable air. The addition of the prefix or suffix nimbus denotes clouds that produce
precipitation. Fractus, when added to a cloud
name, indicates that the cloud has been
broken into fragments by strong winds.

Altocumulus and altostratus clouds are
“middle” clouds most generally formed by
frontal or orographic lifting. Altocumulus
clouds appear as rounded cloudlets or in
definite patterns such as bands or rows parallel
or at right angles to the wind. Lenticular clouds
are a middle cloud and are of particular
importance to firefighters. Lenticular clouds
indicate waves in the airflow caused by strong
winds that typically blow across mountain

Lenticular Cloud
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ranges. They are also known as mountain waves. The appearance of lenticular clouds should give
warning that the strong winds that are creating them may surface at some point during the day.
Castallanus clouds consist of cumuliform masses that appear as turrets or small castles. They indicate
significant instability at high atmospheric levels and their appearance in the early hours of the day are
a warning of possible thunderstorms later in the day.

Cirrus clouds appear as thin veils covering the entire sky often forming halos around the sun. They
may be wispy and feathery and are also known as “mares tails” and may indicate an approaching
front signaling changes in the wind patterns and overall weather outlook.

Clouds with vertical development include cumulus and cumulonimbus clouds. They may appear as
groups displaying large, irregular, cauliflower shaped domes. The individual cloud bases are generally
at the same altitude. Cumulus clouds are formed at the top of rising convection columns and their
presence should be of particular concern to firefighters. The formation of cumulus clouds signifies
possible surface instability that may increase fire activity and compromise suppression efforts. A
cumulus cloud, if it continues to form, will become a cumulonimbus cloud or thunderhead. The
appearance of a cumulonimbus cloud near or over the fire area should be of significant concern
because of the strong erratic updrafts and downdrafts associated with these clouds and their
influence on fire behavior.

Extreme Fire Behavior

Area Ignition

Area ignition is the ignition of several individual fires throughout an area, either simultaneously or in
rapid succession, and so spaced that they add to and influence the main body of the fire to produce
fast-spreading fire condition. Area ignition is a phenomenon associated with topography, fuel type,
and heat. Most area ignition events occur in “bowls” or depressions in the topography. In addition,
certain box canyon configurations are prone to area ignition. Area ignition is commonly the result of
the concentrated heating and volatilization of chaparral type fuels. These volatile vapors tend not to
be dispersed by the wind or slope, but rather accumulate in bowls, depressions, or box canyons
mixing with the surrounding air. The ignition source for area ignitions could be ember cast resulting in
multiple spot fires that ignite the area, or by vapors reaching an established section of the main fire
and igniting. Area ignition is not dependent on the size of the area of involvement.

Crown Fire

Typically, fires start at ground level in surface fuels as the result if a fairly concentrated ignition
source such as a spark, cigarette, or match. Depending on the fuel type, the current weather, and the
topography, the fire may remain confined to the surface fuels either as a backing, flanking or head
fire without interacting with the overstory. With favorable conditions such as a steep slope or high
wind speed, the intensity of a surface fire may increase to the point that flames will either extend
into the crowns of nearby trees or climb available ladder fuels to reach the crowns resulting in foliage
ignition or torching of individual trees or small groups of trees. Torching is characterized by a tree
being suddenly and completely enveloped by fire in a very short time, usually seconds. If conditions
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do not favor the sustained ignition of adjacent crowns, the affected trees will burn out with no
further crown-to-crown spread. Embers are lofted and spread with the wind and may result in spot
fires contributing to the overall fire spread. Torching is common on most fires where trees, especially
conifer trees, are part of the fuel load. Torching is generally more prevalent during the hotter, drier
periods of the day but may be observed during the night as well. Should favorable conditions prevail,
the intensity and duration of torching events could lead to the development of a sustained crown
fire.

The two most common crown fire behavior patterns are independent and dependent. When wind
increases to >18 mph, or the slope is such that flames are driven into adjacent tree crowns, the most
probable result is an independent crown fire where spread rates may range from 1-7 miles per hour,
outpacing any surface fire. Steep slopes will accelerate the fire’s spread especially when high surface
winds are present.

Wind driven crown fires may run uphill for long distances but may slow or even stop at predominate
ridgelines where fuel conditions change. However, during drought conditions or late in the fire
season when forest fuels are at minimum moisture content, crown fires may run for several hours
and into the evening.

Running crown fires most often produce large, boiling convection columns that may show signs of the
winds influence by bending or hugging the ground. Ember showers and fire whirls should be
expected. Dependent crown fire will only run as long as the understory provides a continuous source
of preheating and ignition for the crowns. A fuel treatment ahead of a dependent crown fire can
cause the fire to drop down to the surface and disrupt the crown run.

Plume Dominated

Plume dominated fires are associated with low wind speeds, usually less than 20 mph at the 20-foot
level. They are distinguished by their towering convection columns that tend to remain stable over
the fire rather than bend in the direction of the prevailing wind. The wind speeds at the surface are
faster than the winds aloft. In essence, a plume-dominated fire has overpowered local surface winds
and winds aloft allowing the column to develop directly over the fire reaching tremendous heights
without being sheared by upper level winds. The vertical velocity of the convection column creates
significant turbulence at the surface with increased indrafts resulting in increased fire intensity and
accelerated fire spread. This process is self-perpetuating as the convection column grows.

A plume dominated fire develops a convection cell over the smoke column producing down drafts of
wind that accelerate outward in all directions when they hit the surface, similar to down drafts from a
thunderstorm cell. Firefighters should watch for indicators heralding this dangerous condition. A
particularly important indicator is the appearance of virga or actual precipitation in any amount that
reaches the ground. The mere presence of a large, towering convection column should alert
firefighters to the possibility of convection down drafts. Another indicator may be a very short period
of no wind at all around the fire as the updrafts begin the transition to downdrafts, however, this
condition could be imperceptible and go unnoticed by fireline personnel.
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As with thunderstorms, downdrafts from convection columns are also influenced by topography and
will have a tendency to follow paths of less resistance. Another source of downdrafts is a collapsing
convection column that may occur when a running crown fire runs out of fuel or encounters lighter
fuels. The resulting column collapse may spawn severe down drafts and ember showers.

Visual Indicators of Extreme Fire Behavior

It is important to be able to identify visual indicators of extreme fire behavior. Orders to engage
under extreme conditions need to be carefully considered before engagement. Listed below are
several terms used to describe extreme fire behavior.

(O Sheeting
= Large areas of surface fire fanned by high winds
(O Sustained crown runs
= Acrown run that produces sustained burning fire front for great distances
O Area ignition
= The ignition of several individual fires throughout an area
O Long-range spotting
= % mile or more
O Multiple large spot fires
= Fires outside the main fire that may burn together or cause entrapment
J Horizontal vortices associated with smoke columns under the influence of high surface winds
= Vortices that may roll downward from the sky typically loca