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Foreword

The first person or crew arriving on a fire must make some fast
important decisions. This booklet is designed to give you, who may
work and live in a forested or a wildland rural area, some guidelines
for making the right decisions.

This booklet will help you gather information and make
decisions from the time the fire is discovered and reported, until the
first manpower and equipment arrives and goes to work.

This guide will help you to:

— Gather the Right Kind of Information.

-— Make the Proper Size-up.

— Estimate the Speed and Behaviour of the Fire.

— Determine what Resources and the Amount of Time Needed
for Control.

So you can . ..
Make the Best Initial Attack Decisions
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Introduction

Most forest fires are suppressed by Initial Attack (first resources
or manpower to arrive at the fire) forces. Many of these wildfires are
controlled at 4.0 hectares or less. A few fires can cause 90 percent of
the damage. Some become large because of extreme weather, late
detection (or discovery), the fire is located in an inaccessible area, or
delay in initial attack due to more fires than there are forces to go
around. Many fires, however, escape initial attack and become large,
because of WRONG DECISIONS made by the fire boss or fire chief
first arriving at the fire.

On many fires, short-cuts are taken in the size-up and calculation
of where and how to attack. Crew’s and/or response units just start
working, using the same techniques and tactics on every fire.
Sometimes they get caught . . . because they may have crowded the
fire too close and get people and/or equipment trapped, or in a
dangerous place. The fire may escape because the initial information
is incomplete and/or incorrect; which in turn, resulted in dispatching
not enough manpower and/or resources to control the fire.

RIGHT DECISION: SMALL FIRE
WRONG DECISION: LARGE FIRE
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O\d timers used to say the only way to learn how to suppress
wildfires was to go out on a fire and absorb it along with the smoke
and heat. A tremendous amount of knowledge has been calculated
over the years. This booklet is an attempt to give you a big jump on
the “old timers” who had to learn it all the hard way — by
experience.



A Fire’s Environment

What makes a fire burn? Why does it spread fast one day and
slow another? All fires are a result of a chemical process that occurs
when a fuel becomes surrounded with adequate heat and air. Fires
cannot burn without fuel, heat, and air. There must be enough heat
generated to keep it burning. Once a fire starts, burning is generally
rapid and continuous. A fire's behaviour is a result of the
environment in which it is burning. This environment consists of
many factors, but the three most important factors are fuels,
weather, and topography. These factors and their reactions with one
another . .. and the fire itself . .. determine the behaviour of the fire.
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Fuels

The more fuel burning, the hotter the fire will be. All vegetation is
potential fuel for a fire. Every tree, brush, clump of grass, dead
branch, log, field crop, or plant contributes to the vast supply of fuel
that could be consumed by a fire. Because of this variety of fuels and
their changing condition, how easily they will burn tends to fluctuate.
Fuels are classified into three major groupings: ground, surface, and
crown fuels.

Ground Fuels. Include decomposed ground litter (small twigs, dead
grass, leaves, and needles) or it is referred to as duff, roots and some
soils with a heavy organic component such as peat.

Surface Fuels. Include grass, field crops, straw piles of bales, brush
piles, windrows, brush and other low vegetation, including small
trees, down logs and branches, smaller twigs, leaves, needles and
mosses.




Crown Fuels. Suspended and upright fuels, known as crown fuels,
have the characteristic of being physically separated from ground
and surface fuels, and include dead and living branches, leaves,
needles, bark, moss, lichens, and cones.

Man Made Fuels. With more and more homes and industry being
developed in forested areas, there is a greater risk that homes,
buildings, industrial sites and other improvements, could be the
source of a fire or a fuel source for an approaching fire.
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Fuel Characteristics

Fuel Size. The size of fuel particles determine their ease of ignition
and rate of burning. Small fuel particles known as light or flash fuels,
ignite easily and are fast burning. Light fuels include dry grass, dead
leaves, small twigs and branches, needles, brush and small trees.
Fires in these materials, when they are dry, can travel rapidly, giving
off short periods of intense heat, and serve as kindling for heavier
fuels.

Larger fuels such as branches, logs, stumps, and deep duff are
known as heavy fuels. These fuels are slow burning and seldom
ignite without the aid of fire involving light fuels. Once heavy fuels
are ignited they burn readily, give off large volumes of heat, and are
more difficult to extinguish than light fuels.

Compactness. Compactness refers to the proximity of fuel particles
to one another in respect to the free movement of air. Ground fuels,
and some surface fuels, have a tendency to be tightly compacted
and, as a result, have less air available than do crown fuels. It is the
degree of compactness of certain fuels that cause them to burn more
readily than other fuel types.

Continuity. Another factor that influences the spread of fire is
continuity, which refers to the horizontal and vertical spacing of
fuels. When fuels are close together, the fire will spread faster
because of the effects of heat transfer. When fuels are patchy,
scattered, or separated by natural barriers, the transfer of heat will
not be sufficient to preheat or ignite the surrounding fuels. This will
result in irregular fire spread, or possibly no spread at all.

Volume. The amount of fuel present in a given area is referred to as
volume or quantity. This is an important consideration, as the total
volume of fuel in any given area is going to determine how intense
the fire will burn. Fires involving large volumes of fuel will release a
tremendous amount of heat, especially if there is a close continuity
of fuel. Under these conditions, fire control becomes difficult and
requires large amounts of water for extinguishment.

Weather

Weather is the state of the atmosphere over the surface of the
earth. All aspects of the weather have some effect upon the
behaviour of a fire. Some weather factors that influence fire
behaviour are: wind, temperature, relative humidity, and
precipitation.

Wind. Winds are caused by uneven heating of the air. Warm air
expands and rises; cooler, heavier air descends. The earth’s rotation
from west to east and topographic features deflect the wind currents
and form wind and pressure belts.

Alir currents formed by heating and cooling of moist tropical air at
the equator flow toward the dry, cool polar regions. This cycle affects
the movement of pressure systems.



High and low pressure systems affect wind velocity, direction,
and temperature. Air flows from a high pressure area to a low
pressure area, and wind direction is different in a high pressure area
than it is in a low pressure area. Air flows counterclockwise
in a low pressure area; clockwise in a high pressure area. A useful rule
of thumb is: “Back to the wind, high pressure on the right.”

Many times a medium or large-sized ground cover fire will create
its own wind that can add to already windy conditions. The fire
commander must keep constant watch on wind conditions on the
fire line not only in one area but in several.

Over large areas such as plains or long, wide valleys, the
prevailing direction of the wind can be quite easily predicted
throughout the year. But in rough topography the local wind may be
quite different from the major prevailing conditions and also more
changeable from time to time. Wind currents are thrown into
confusion while passing over trees, hills, and other topographic
features.

Also, specific wind conditions will vary depending upon
temperature changes in and around local topography. Large bodies
of water, such as the ocean and lakes, usually cause winds to blow
inland as the sun warms the land area. Then the wind blows outward
when the lands cool more rapidly than the water area at night.
[solated mountains draw air upward as in a chimney when the slopes
warm under the sunshine. The gradient (general) winds blowing
above the surface are the predominant element much of the time.
But whenever these winds weaken in the presence of strong daytime
heating and nightime cooling, convective winds of local origin
become important features of weather in areas of broken
topography.

Temperature. Atmospheric temperature is a natural phenomenon
that has many effects on ground cover fire behaviour. Although fire
behaviour is affected by temperature, most of the effects are indirect.
For example, while higher temperatures may reduce the need for
additional heat to initiate combustion, it seldom is a factor in
determining whether or not a fire will start. Air temperature is also
affected as a result of the sun's rays heating up the earth’s surface.
Because of differences in the heat capacities of materials on the
earth’s surface, contrasts are produced which, in turn, affect local
wind patterns.

Air temperature is closely related to relative humidity because
the dampness of the air is largely determined by temperature. For
example, the nightly formation of dew or mist occurs when air that
has been heated by the sun is suddenly cooled. This “evening
dampness” can have a decided slowing effect upon the spread of
ground cover fires as the fuels begin to absorb moisture from the air.
Another aspect of temperature on fire is its drying effect over
prolonged periods, reducing the moisture content in ground cover
fuels allowing them to burn easier.



Relative Humidity. Dead fuels are hygroscopic; that is, they can take
water vapour from the air or add water vapour to it. The amount of
moisture that fuels can absorb from the air and hold depends mostly
on the relative humidity of the air, not on the actual amount of water
vapour indicated by the specific humidity, absolute humidity, or the
mixing ration. Therefore, relative humidity is more important to the
ground cover firefighter than are these other values of atmospheric
moisture.

Relative humidity is the amount of moisture in the air compared
with the amount of moisture the air can hold. Relative humidity
varies with air temperature. A given volume of warm air will hold
more moisture than will the same volume of cool air. When the
moisture-holding capacity of the air reaches the saturation point,
precipitation forms.. The closer the moisture content approaches the
saturation point, the damper the air. When air is saturated and ready
to deposit moisture, it has reached 100 percent relative humidity.
Daily fluctuations in relative humidity drops to 30 percent, conditions
are favourable for burning. If relative humidity drops below 30
percent, the fire danger starts to become critical.

Precipitation. While precipitation has little direct effect on the flame,
it does affect the condition of ground cover fuels. The amount of rain
absorbed by the soil during “rainy seasons” will determine the length
of the growing season of wild vegetation and control the amount of
moisture contained in these fuels.

A prolonged dry spell will considerably reduce the moisture
content of most ground cover fuels. During such a period of overall
dryness even occasional showers will do little to relieve the fire
danger. A rain or a damp season will however, thoroughly dampen
the fuels and, although flash fuels may quickly dry, the heavy fuels
retain their moisture, which will be slow burning and affect the
spread of fire.

Topography

Topography refers to the slope of the land and has a decided
effect on the rate and direction of the spread. Fires will usually move
faster uphill than downhill, and the steeper the slope, the faster the
fire will move. This is due to several factors:

— On the uphill side, the flames are closer to the fuel and the fuels
become drier and ignite more quickly than if on level ground.

— Wind currents are normally uphill and this tends to push heat and
flames into new fuels.

— Convected heat rising along the slope causes a draft which
increases the rate or spread.

— Burning embers and chunks of fuel may roll downhill into
unburned fuels increasing spread and starting new fires.
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These same factors work against the fire when it reaches the top
of a ridge. For this reason, fire lines are better located just over a
ridge from an advancing fire. Fire crews should be constantly aware
of the different fuel types and of burning caused by slope aspects.
As a result of the natural draft and preheating of fuels on the slope
above the fire, ground cover fires can burn much faster upslope than
on level terrain.

A slope’s aspect is the direction the slope faces. A slope’s aspect
has some bearing upon the possibility of fire spread and its
behaviour. North of the equator, the sun’s rays shine more directly
upon a full southern exposure, delivering much more heat to that
area than to any other. Southeastern, southwestern, and western
slope exposures have about an equal degree of cumulative solar
heating as the sun progresses to the west. The vast difference in the
quantity of heat delivered to southern exposures, compared to
northern slopes, causes differences in soil and vegetation. Since
southern exposures are subjected to higher temperatures, lower
humidity, and the rapid loss of soil moisture, a dry, light, flash-type
fuel is produced. The long period of solar exposure and ease of
ignition causes more fires on southern slopes than on northern
slopes.

The local terrain or land features have a direct effect and
influence on air movements. These land features are obstructions,
and may control wind flow in a relatively large area. Winds flow
much like water in a stream and will follow the path of least
resistance. Obstructions, such as ridges, trees, and large rocks may
alter its flow and cause turbulence or eddies to form on the lee side
of these obstructions.

When wind flows through a restriction such as a saddle of a
narrow canyon, it will result in an increase in wind velocity. Wind
movement can be critical in chutes of steep V" drainages. These
terrain features create turbulent updrafts causing a chimney effect.
Fires in these chutes or drainages spread at an extremely fast rate
and are very dangerous.

TOPOGRAPHY
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Effect of Time of Day

During every 24-hour daily cycle there are periods when the
burning characteristics of fires are fairly are fairly predictable.

— From 10:00 a.m. to 6:00 p.m. all factors of fire intensity are
usually at their highest. During the “heat-of-the-day” period, air is
dry, fuels are dry, temperature is high, and the wind is usually
strong. All of these factors are most unfavourable for fire control.

— From 6:00 p.m. to 4:00 a.m. the wind usually moderates, the air
cools, relative humidity usually rises, and fuels begin to absorb
moisture. These factors are favourable for fire control.

— Shortly after dawn, the intensity of a ground cover fire is likely to
increase. The wind usually increases in velocity, humidity
decreases, temperatures rise, and fire fighting becomes
increasingly difficult.

It should be noted that these are only averages and, that here in
Alberta, due to our geographic location, these periods will vary in
duration throughout the fire season. The “heat-of-the-day” is shorter
during the spring and fall periods due to available sunlight and
temperatures. During the summer, this period will increase in
length, peaking in June and July. This in turn affects all the other
periods of the day. By studying the conditions and knowing the local
sunrise-sunset tables for an area, you can better understand and
predict these burning periods for your area.

I'n mountainous terrain, daytime heating of land produces an upward
movement of air, creating “up-canyon winds”. This reverses at night
when the land cools, and a downward flow develops, creating “down-
canyon winds”. Similar winds can occur in depressions, valleys, and
drainages. The wind direction and velocity can vary and be erratic.

SMOKE COLUMN, SIZE, COLOUR

HEIGHT OF FLAMES... HOW HOT?
12



Types of Fires

Ground and Duff Fires. Ground and duff fires burn deeply into
accumulated leaf litter, peat, and duff. The burning is slow, but the
confined heat is intense enough to dry the fuel in its path. These fires
may smoulder for days with little show of smoke or flame. They are
most difficult to control because they must be dug out, trenched
down, or flooded. Underground smouldering roots have been known
to carry a fire from one side of a fire break or control line to the other
side. Where underground roots, animal dung, and other debris are
involved, extreme care must be taken during mop-up.

Surface Fires. Surface fires are the most common. They burn at
ground level over fuels such as grass, leaves, field crops, and small
brush. This type of fire is usually fast burning, hot, and easily
influenced by the wind. These fires are very dangerous under
adverse fire behaviour conditions. Therefore, all personnel working at
such fires should watch for fire behaviour changes.

Spot Fires. Spot fires usually burn surface fuels and nearly always
are a result of a spark or ember carried ahead of a larger fire. Spot
fires are one of the principal ways of ground cover fire spread.
Because of this, they must be watched closely during an attack on
the main fire. Spot fires can cross a fire line hundreds or thousands
of feet ahead of the main fire, depending on fuel type and wind
speed.

Torching or Candling. A single tree, a small clump of trees, or
standing dead trees known as snags are said to “torch” when their
foliage and/or branches ignite and flare up, usually involving the
vertical spread of fire through the limbs and branches from bottom to
top. These fires are usually caused either by lightning or the result of
a fast moving surface fire. Tree fires tend to spread rapidly as
convected heat dries out and ignites the upper portions of the tree.
Oftentimes the tree must be felled before it can be completely
extinguished. A watch must be kept to see that burning embers from
tree fires are not blown across fire control lines.

Crown Fires. Crown fires occur when fire sweeps through leaves or
needles of trees, large bushes, or dense brush. The crown fire is
more common in dense forests of evergreens. A crown fire leaps
rapidly through the tips of brush or trees and often gains momentum
by creating its own wind in addition to the surface wind. Although
generally associated with forest fires, crown fires are common where
dense field crops, brush, or thickets burn. A crown fire is generally
controlled by separating the fuel from the fire or by attacking the fire
in areas where the amount of surface fuel is not adequate to support
a crown fire. Great care and precaution should be exercised if ground
crews and equipment must be positioned near or ahead of a crown
fire.

13



Fire Behaviour

Observe the behaviour (action) of wildfires. Note that the
behaviour can be greatly changed with relatively small changes in
the amount or type of fuel, or slight changes in the weather. By
studying the behaviour of fires under various weather conditions,
you can better predict what the behaviour of a fire will be according
to its environment.

Before a Fire is Reported

There are many things you can do before the fire is reported that
can help you in taking the proper suppression action.

Know Your Area

The better you know your working area, the easier your
suppression job will be.

Roads. Become familiar with all the roads in your area — woods
roads as well as paved and graded roads. Stay updated on their
status. This is essential information in planning travel routes to and
around a fire. Travel key roads in your area to get an idea as to how
long it would actually take to respond to a fire call to various points
within your area, with your manpower and equipment. Remember to
take into consideration the different types of driving conditions you
may encounter (dust, muddy roads, etc.).

Travel Barriers. Know which underpasses, bridges, and roads that
your initial attack units can or cannot use. Be familiar with natural
barriers such as rivers, creeks, muskegs and ridges that may detour
and delay your resources’ arrival at the fire. Ensure that ALL your
crews and dispatchers are equipped with maps with this information,
and keep it updated!

Topography and Fuels. Know the “lay of the land”. Know the
location of steep slopes, ridges, muskegs, and creeks that will affect
the behaviour of a fire, as well as your suppression tactics.

Know where fire barriers are located also know good places to
establish control lines. Know all the trails and woods roads. Know the
best access to any area.

14



Know Your Fire Weather

Weather. Unlike “Fuel” and “Topography”, weather changes by the
minute and these changes directly affect the behaviour of fire. Know
what it was yesterday and what the forecast is for today — the higher
the danger rating, the more important it is. Consider the latest
weather information. The more important factors are wind speed and
direction, drought situation, and fuel moisture.

Fire Behaviour. Consider recent fire behaviour. How would you
expect a fire to behave today, considering the present weather
factors, as compared to the last fire you were on?

Know Your Suppression Forces

Equipment and Personnel. Be sure you know how long it takes to
construct and hold a specific length of line with your crew and
equipment. If not, make some dry runs with your supervisor in
different fuel and terrain situations and determine average time
needed.

Check readiness of your equipment. Be sure that everything is
operating satisfactorily — and that you have sufficient fuel, water,
etc., How about radio, proper clothing? Personnel trained? DOUBLE
CHECK! Don’t wait until a fire is reported.

Back up Forces. Know where other forces are located ... are they
readily available? How about provincial, industry, cooperating fire
departments, and other back up forces? Where are they located, how
available are they, what are the procedures to request these
resources, what are they equipped with and trained for, and what
type of communications do they have? Get to know your
cooperators and discuss how you propose to work together in a fire
situation. Where possible, conduct joint training exercises to become
more familiar with each other’s equipment and to iron out problems
before they occur on an actual fire.

15



When a Fire is Reported by the Public

It a fire is reported by the public, get all the information you can,
so that you better determine what manpower and equipment to
dispatch to the fire.

Name:
Telephone No.:
Caller: Company:
Address:
In Area Because: Local Resident:
Recreation:
Working:
Other: -
LSD ___ of Section ___ Township _ Range ___ W.of _ Mer
Or

Location of Fire

Other Description:

Date and Time Discovered:

Fire Type:
Ground Fire — Burning in ground or duff:
Surface Fire — Running through grass or brush:
Crown Fire — Burning up the trunk or in the tree tops:

Bush (timber type):

Agricultural Land (Stubble, windrow, brush piles, etc.):

Other (Vehicle, structural, etc.):

16



What is the approximate size?

How fast is the fire moving?

Not moving:

Moderate: (Less than a normal walk)
Fast: (More than a normal walk)
Are there any people at the fire? Yes __ No __ Don't Know ___

Are structures or property threatened?
Yes ___ No __ Don't Know

If yes, what type:

Is road access available? Yes _ No ___ Don't Know

If yes, how close and what type:

Is there a water source nearby? Yes __ No __ Don't Know

If yes, what type:

In which direction and how far from fire:

Any other observations?

Information {Lightning. ”

vehicles in the area,

children or unknown

people) (For vehicles’

make, type, colour,

licence no. if possible)

Received: Time: Date:

Relayed to:

How (phone, radio, etc.):

Time: Date:

17



Responding to a Fire Dispatch

Be sure you understand the exact location — write down the
information and use a map.

— Pay attention to all important fire behaviour information provided
by the dispatcher.

Select Proper Route

Check your map and determine the best way to the fire (consider
direction it is heading). If you have an assistant, you might let
him/her do this after you are rolling. Consider school zones, heavy
traffic areas, and enforced truck routes.

Enroute to a Fire

Think about your Knowledge of Fire Area

— Fuels and terrain

— Access roads

— Fire barriers

— Ownership

— History of fires in area and cause

— Backup forces

— Weather “”' :Nﬁi V

-0

NATURAL BARHIERS

FlRE HISTOFIY

Think about Recent Fire Behaviour

Considering fuels, terrain, and today's weather, how do you
expect this fire to burn compared to recent fires in similar areas?

Look for Local Current Weather Indicators

— Wind. Is it faster or slower than forecasted? Is it from the same
direction?

— Any dust devils or gusty winds that would indicate erratic
behaviour?

18



WEATHER INDICATORS

TIME

EXACT LOCATION
FIRE BEHAVIOUR
ACCESS

FUELS

After Sighting Smoke Column

— Check size, height, colour, direction, and shape (these are
indicators of fire behaviour).

— Verify your expected behaviour of fire and resulting smoke
column.

19



SIZE HEIGHT\\g .

COLOUR DIRECTION SHAPE

Smoke Colour as a Visual Approximation of
Forest Fire Behaviour

Approximate Fuel Conditions

Smoke Colour and Fire Behaviour

Dense White Very moist fuels, mild behaviour.

Grey Moist fuel — mild-moderate fire behaviour.
Black Dry fuels, high fire behaviour.
Copper-Bronze Very dry fuels, high-to-severe fire behaviour.

Approaching Fire Area

— Look for alternate routes.
— Look for people coming from fire area and write down licence
numbers.

Arrival on Fire Scene

Take a minute . . . Let's calmly take a look at the total fire
picture.

The next few minutes are critical to the success of your initial
attack. This is where you make it or “break your pick”. Why?
Decisions made by you will determine the success or failure of initial
attack. If you “go off in all directions”, little will be accomplished.

It you have done your homework as covered in the previous
sections, the next step will be much easier and faster. The first thing
to do at the scene of the fire is to size-up the entire situation and
determine the best method of attack.

20



Decisions to Make

Where to attack fire.

How to attack fire (direct or indirect — use of suppression firing).
Location of control line.

Type of control line needed (width, doubled, burnout, etc.).
Forces needed to construct control line and hold it.

Help needed.

The Size-dp

Study the fire's various parts and special problems that may be
connected with them. If you cannot see all of the fire or if you don’t
know what's in its path, travel that way far enough to find out or use
a plane if available.

A flanking action should always be preferred, especially when
the fire is in light, uniform fuel. If you can see the entire fire and if
there is an obvious place to stop the head, a quick size-up and
analysis of a few seconds to a minute is all that's needed and you are
ready to make initial attack.

POINT OF ORIGIN-CAUSE = IMPROVEMENTS—HIGH VALUE

AVAILABLE FORCES EQUIPMENT :'%:;_‘_
CREW EXPERIENCE

SAFETY

WEATHER
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A flanking action must be used on a fast moving fire,
particularly when you haven't seen all of the fire and you don't know
what'’s in its path. Your first size-up in this case should be just
enough to give you enough information to report the situation and
determine what additional forces are needed. Then you should make
a more complete size-up and analysis of the situation after
requesting the help needed by scouting the fire to determine the
rate of spread, control time and forces needed, and location of
control line. These are two extremes; your best decision may be in
between. Even if help is needed, you can do some productive work
on the fire after the necessary scouting has been done.

Factors to Consider

General

— Size of fire

— Location of head

— Point of origin and cause

— Period of day fire is burning into

— Improvements and other values in path of fire

The Fire Day

Fire Burns Intensely; Difficult to Control (Hottest part of day)
10 am. - 6 pm.

Fire Slows Down Gradually; Becomes Easier to Control (Night)
6 pm. -4 a.m.

Fire Lowest Intensity; Easy to Control (Coolest) 4 am. - 6 am.

Fire Speeds Up; Becomes More Difficult to Control (Temperature rising)
6 am. - 10 am.

22



Weather at Fire

— What is the wind speed and direction? Is it variable or steady?
— Are other weather conditions at fire as expected?

" s

0-6mph 6-12mph 12-18mph 18-24mph

Behaviour of Fire

— How fast is the fire spreading?
— How high are the flames?

— ls it spotting? How far?

— Is it hotter than usual?

Fuel

— Type and arrangement of fuel?
— How deep or clean is the fire burning?
— Any aerial fuels involved (needle, drape, brush)?

— Fuels in path of fire (do they change and if so, how will they affect
the fire)?

Terrain or Topography

— Slope and aspect (direction it's facing)?
— Hollows or chimneys involved?

— Ridges or saddles in front of fire?

— Natural barriers?

— Access roads and trails?

— Swamps, creeks, fields, baygalls?

a4

UNSTABLE WEATHER -

iy =

-

HIGH WINDS  WARM TEMPERATURES
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Safety. Be sure you consider safety first.
Analyze Situation and Plan Attack

The preferred attack is a flanking action to avoid being in front
of the head of the fire. However, should you choose to attack the
head, answer the following questions: How long will it take to
construct a line around the fire and stop the forward spread? Will
you always have an escape route? Where will the head be then? How
intense will the fire be then — spotting? What if the rate of burning
and spread increases? How much room should you allow between
head of fire and control line, or can you make a direct attack? Not
taking the time to provide reasonably good answers to these
questions is often the first step to failure in initial attack and can be
very dangerous.

To analyze the information gathered and make decisions on
planning attack should take only a few seconds to a few minutes. It
is important, however, that it is done. The following three steps are
covered:

1. Estimate probable spread and behaviour of fire.
2. Estimate time and forces needed to construct and hold control line.
3. Determine location of control line.

Fire Acting Unusual
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1. Estimate Probable Spread and Behaviour of Fire

a. Calculate forward rate of spread. Determine the distance the head
of the fire travels in 1 minute and project to control time.

b. Consider behaviour of fire at planned control line: Will it be
hotter, spreading faster, etc.?

¢. Determine possible danger spots. Look closely for areas of flashy
light fuels, snags, large amounts of fuel, bogs, etc., in general
area of control line.

2. Estimate Time Needed to Construct Control Line

a. Length of Control Line — Look at the head of the fire and
estimate the length of control line needed to stop forward spread.
Be sure to start at a good anchor point and allow enough time
and distance from fire.

b. Type of Control Line — Will the control line need to be doubled?
Tripled? Should it be fired out?

c. Time Needed — Knowing the construction and holding rate of
the forces with you, estimate time it will take to complete the
type and length of line needed to flank the fire and safely move
across head of fire to hold it.

FIRE BEHAVIOUR - SPREAD
CONSTRUCTION TIME
LINE LOCATION
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3. Determine Location of Control Line

You have already determined two things:
a. The projected location of the fire's perimeter.
b. The time and forces needed to construct and hold a control line.

Now, allowing yourself some extra distance to take care of any
unforeseen factors such as tractor hang up, increasing winds, etc.,
determine the distance from the fire the control line should be and
locate on the ground. Avoid large volumes of fuel or other possible
danger spots. Consider anchor point areas of easy construction,

First Action

Now you have made some key decisions! You have determined:

How fast fire is spreading
Location and type of control lines
Forces needed

Where and how to attack fire

You are now ready to go to work!

After you have decided where and how to flank the fire to stop
the head, take a lock and determine how you will handle the rear
of fire.

Report Situation

The first action is to report the situation to the dispatcher. Tell
how large the fire is, how the fire is behaving, and if you will need
help. If you think help is needed, tell how much and what type — be
specific.

Remember: The situation is constantly changing!
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Make Initial Attack

Fuel, weather, and available resources will vary greatly from area
to area. Their different combinations determine the fire tactics
necessary for success. Therefore, tactics are beyond the scope of this
booklet. However, the following points should be kept in mind.

Keep dispatcher informed
Continue size-up

Brief crew

Preserve evidence

“WHO SAID LITTLE FIRES
WERE SIMPLE?”

Notice! You will notice that Tactics were not covered in this booklet.

“Watch-Out” Situations

— Inaccessible areas

— By yourself

— No escape route

— Unfamiliar country

— Steep slope

— South-facing slope

— Rocky slope

— Change in topography
— Fire below you

— Stumps

— Overgrown fences, ditches, and gullies
— Windswept flashy fuels
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— Cutover areas

— Dead snags

— Aerial fuels

— High winds

— Shifting and erratic winds

— Low humidity

— Drought conditions

— Spotting

— Fire burning more intensely than expected
— Smoke on highway

— Poor operating visibility

— Low or broken powerlines

— Faulty equipment

— Pipelines (close to or on surface)
— Excited elderly workers

— Children

— Unsupervised volunteers

— Fatigue

Ask Your Supervisor What These Items Should Mean To You

Know These Terms

Aerial Fuels. Fuels not in direct contact with the ground — such as
foliage or brush, branches, twigs, and draped fuels.

Analyze. To study or determine the nature and relationship of the
various parts.

Anchor Point. The point at which a control line is tied into a safe
barrier that the fire cannot flank, such as: road, creek, open field,
etc.

Aspect. The direction toward which a slope faces — exposure.

Atmosphere. The mass of air surrounding the earth. The air
surrounding a locality influencing its weather.

Attack. To take action on a fire to slow down or stop the spread of
fire by cooling, smothering, removing, or otherwise treating the fuel
around its perimeter.

Behaviour. See “Fire Behaviour”.

Buildup. Cumulative effects of drying out of fuel over a period of
time.

Burning Period. That period of each 24-hour period when fires will
spread most rapidly. Typically, this is from 10:00 a.m. to sundown.
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Control Line. An inclusive term for all constructed or natural fire
barriers and treated fire edges used to stop or control a fire.

Direct Attack. All control action is carried on directly against or
near the fire's edge.

Dispatcher. A person who receives reports of discovery and status of
fires, confirms their location, takes prompt action to provide the
personnel and equipment likely to be needed for control in first
attack, and sends them to the proper place. For additional needs,
acts on order from the Incident Commander.

Draped Fuels. Needles and leaves that have lodged on branches or
brush, becoming a part of the aerial fuel.

Environment. Anything surrounding an individual or community of
plants or animals, including man, that influences it in any way.
(Example of a plant’'s environment — adjacent plants, soil, air,
weather, animals, etc.)

Fire Behaviour. The manner in which fuel ignites, flame develops,
fire spreads and exhibits other phenomena. The combined effects of
the fire’'s environment on how the fire acts or behaves.

Fire Danger Rating. Both constant and variable factors which affect
the inception, spread, and difficulty of control of fires, expressed as
a danger index.

Fire Intensity. The amount of energy released in the form of heat as
fuel burns.

First Attack. The first suppression work on a fire.

Fuel Type. An identifiable association of fuel elements of distinctive
species, form, size, arrangement, or other characteristics that will
cause a predictable rate of fire spread or difficulty under specified
weather conditions.

Fuels, Flash. Fuels such as grass, leaves, draped pine needles, fern,
tree moss, and some kinds of slash which ignite readily and are
consumed rapidly when dry. Also called fine fuels.

Incident Commander. The person responsible for the suppression of
a fire.

Indirect Attack. Control action is conducted at a distance from the
edge of a fire in making a break in the fuel and halting further
progress. It is sometimes widened by the use of fire.

Initial Attack. The first action taken on a fire by the first
suppression crew to arrive on fire.

Perimeter. The boundary line of a fire sometimes called the fire
edge.

Rate of Spread. Rate of increase of the total perimeter of the fire, or
rate of forward spread of the fire front, depending on the intended
use of the information. Usually it is expressed in chains or acres.

Relative Humidity. The ratio of the amount of moisture in the air
compared to the amount it could hold if saturated. Affects burning
intensity of forest fires.
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