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Chapter

4

Strategy and Tactics

Fire�ghters use a variety of methods to control and extinguish ground cover 
�res. �e most appropriate methods provide for personnel safety and make the 
best use of the available resources. �is chapter describes the parts of a ground 
cover �re as well as size-up, forming an Incident Action Plan (IAP), and �re 
control strategies. 

Parts of a Ground Cover Fire
Fire�ghters must use standard names for various parts of a ground cover �re 
to provide a clear report on conditions, to give direction, and to provide for 
�re�ghter safety. �e parts of a ground cover �re are named for their unique 
characteristics and locations. �e names used to identify the parts of a typical 
ground cover �re are shown in (Figure 4.1). Every ground cover �re contains 
at least two or more of the following parts:

Figure 4.1  All ground cover �res share two or more of a set of common parts.
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Origin
�e origin is the area where the �re started and the point from which it spreads. 
It is dependent on the availability of fuel and the e�ects of wind and slope. �e 
origin is o�en next to a trail, road, or highway, but it also may be in very inac-
cessible areas, such as those where the �re is started by lightning or camp�res. 
�e area of origin should be protected for subsequent investigation of �re cause 
whenever possible.

Head
�e head is the part of a ground cover �re that spreads most rapidly. �e head 
is usually found on the opposite side of the �re from the area of origin and 
in the direction toward which the wind is blowing. �e head burns intensely 
and usually does the most damage. Usually, the key to controlling the �re is to 
control the head and prevent the formation of a new head. 

Fingers
Fingers are long, narrow strips of �re extending from the main �re. �ey usually 
occur when the �re burns into an area that has light fuel and patches of heavy 
fuel. Light fuel burns faster than the heavy fuel, which gives the �nger e�ect. 
When not controlled, these �ngers can form new heads. 

Perimeter
�e perimeter is the outer boundary, or the distance around the outside edge, of 
the burning or burned area. It will continue to grow until the �re is suppressed. 
Also commonly called the �re edge. 

Heel
�e heel, or rear, of a ground cover �re is the end opposite the head. Because 
the heel usually burns downhill or against the wind, it burns slowly and quietly 
and is easier to control than the head.

Flanks
�e �anks are the sides of a ground cover �re, roughly parallel to the main 
direction of �re spread. �e right and le� �anks separate the head from the 
heel. It is from these �anks that �ngers can form. A shi� in wind direction can 
change a �ank into a head. 

Spot Fires
Flying sparks or embers landing outside the main �re cause spot �res. Spot 
�res present a hazard to personnel (and equipment) working on the main �re 
because they could become trapped between the two �res. Spot �res must be 
extinguished quickly or they will form a new head and continue to grow in size. 

Islands
Patches of unburned fuel inside the �re perimeter are called are called islands. 
Because they are unburned potential fuels for more �re, they must be patrolled 
frequently and checked for any spot �res.
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Slopover 
Slopover occurs when �re crosses a control line or natural 
barrier intended to con�ne the �re (Figure 4.2). Slopovers 
di�er from spot �res mainly in their location relative to 
the control line. A slopover occurs immediately across 
and adjacent to the control line; a spot �re occurs some 
distance from it.

Green
�e area of unburned fuels next to the involved area is 
called the green. �e green area of a ground cover �re 
should not be confused with the green zone o�en indicated 
at hazardous materials incidents or �re scenes. Green at 
ground cover �res is simply the opposite of the burned 
area (the black) and does not indicate that the area is safe 
(Figure 4.3). 

Black
�e opposite of the green, the black is the area in which 
the �re has consumed or “blackened” the fuels. �e black 
can be a relatively safe area during a �re but is o�en hot 
and smoky with numerous hot spots and smoldering snags 
(standing dead trees), stumps, and downed trees (Figure 
4.4). However, the black may not be safe in steep terrain, 
where �ames from adjacent, unburned fuels can project 
intense radiant heat into it. 

Size-Up 
Size-up is an ongoing process of evaluating current and 
expected �re conditions. It starts before a call comes in 
from the dispatcher and continues throughout an incident. 
All involved �re personnel should constantly monitor 
�re conditions and make adjustments as needed. Size-up 
involves developing a mental picture of current, expected, 
and potential behavior of a �re. It also involves evaluating the threat to life, 
property, and resources. �e initial size-up consists of gathering information 
prior to and upon arrival at scene. To make an initial size-up, the information 
can be broken down as follows:

Before Dispatch

• Preincident plans
• Fire weather forecasts
• Current/predicted fire danger indices and conditions
• Local terrain and fuels
• Fire behavior
• Ground cover resources available (including backup)

Figure 4.2  A �re�ghter mops up a slopover.

Figure 4.3  �e green.

Figure 4.4 �e black.
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�e information gathered prior to and upon arrival helps the initial Incident 
Commander make one of the �rst and most important decisions of an incident 
— whether the types and numbers of resources at the scene or en route are suf-
�cient to control this �re and if additional resources need to be called. If the 
initial size-up indicates that additional resources or di�erent types of resources 
are needed, they must be ordered as soon as possible. If unsure of what types and 
numbers of resources are needed, the IC should order any that might be needed. 
Units that prove unnecessary can be held in staging or returned to quarters.

Once on scene, the IC must focus on the situation at hand: where and how 
to invest the available resources to do the best until other resources arrive. To 
do this, the IC should answer the following questions:
• What is the most important work to be done first?
• Where can the most effective work be done?

One of the simplest ways to make these decisions is to meet the three incident 
priorities: life safety, incident stabilization, and property conservation.

�e IC transmits a clear and concise report on conditions for the other incom-
ing units. �e report describes: 
1. What has happened (fire history): “Fire is 10 acres in size.”
2. What is happening (current size-up): “Fire is burning up O’Farrell Hill.” 
3. What is going to happen (fire behavior prediction without suppression 

action, initial objectives, and actions): “Attacking right f lank to protect 
subdivision.”

�e report con�rms the address or location of the �re and gives the best 
means of access to it. For example: “Ten acres involved, moderate rate of spread 
up O’Farrell Hill, attacking right �ank to protect subdivision. All units enter 
o� Jones Road.”

Size-Up En Route

• Smoke (volume, color, and movement)
• Clouds (type, size, and movement)
• Time of day
• Weather (temperature, humidity, and wind)
• Best access (route in)
• Jurisdiction (government owned or private)
• People leaving the area (vehicles, license 
 numbers, etc.)
• Communications (command, tactical 
 channels assigned while en route)

Size-Up on Arrival

• What is burning (fire behavior, rate of spread, 
 size, etc.)
• What is threatened (structures, timber, etc.)
• Topography
• Populations at risk
• Access to the fire (vehicles, air, or personnel)
• Initial safety zones/escape routes
• Special hazards (snags, hazardous materials, 
 downed wires, etc.)
• Point of initial attack 
• Most likely area of origin
• Resources needed
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�e IC may decide that the resources at scene are su�cient to handle the 
situation and return other responding units. If not, the IC may begin to expand 
the Incident Command Organization, initiate those actions within the capabili-
ties of at-scene units, and assign objectives to those still en route. For example:
• “Engine 7182 is O’Farrell Command.
• Engines 7188 and 5660 take the right f lank.
• Engine 8141 take the left f lank.”  

Forming an Incident Action Plan (IAP)
�e purpose behind following good size-up protocols is to develop an Incident 
Action Plan (IAP) (whether written or verbal) and to prepare to meet the re-
quirements to initiate that plan. One of the simplest ways to formulate the plan 
and to meet the three (3) incident priorities — life safety, incident stabilization, 
and property conservation — is to organize in your mind or on paper your 
management objectives. Managing by objectives gives you a way to measure/
evaluate whether or not your plan is working or if adjustments need to be made. 
�is technique also gives the responders a clear operating picture of what needs 
to be accomplished and a picture of whether or not you have enough resources 
on hand or en route to accomplish the mission. 

SMART
When establishing your objectives, note them in the SMART format:

Specific

Measurable

Achievable

Realistic

Time Sensitive

For example:

• Provide for the safety of the responders and public.

• Contain the fire south of O’Farrell Hill, west of Kings Orchard, north 
of Skull creek, and east of Jones road.

• Evacuate the ranch houses along O’Farrell Hill by 15:30.

�e plan should also provide for the following:
• Strategy (broad-scope idea) on how to accomplish the mission. An example 

of this may read or sound like this: “Utilizing a combination of offensive 
and defensive suppression modes contain the fire east of Jones Road.”

• Protection of any evidence at the point of origin. 
• Resource capabilities match current and expected fire behavior
• Flexibility for responding to changing fire conditions. 
• Outline of tactics (specific hands-on tasks) to be initiated to accomplish 

the strategy.  
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In an extended attack operation, the Operations Section Chief would outline 
the tactics to be utilized to accomplish the strategy. An example of this may read 
or sound like this: “A �ring group, with support from brush trucks, will conduct 
burn out operations along Jones Road.” Unlike structure �re �ghting protocols, 
where the o�ensive and defensive modes are rarely combined, they are o�en 
combined when �ghting ground cover �res. 

A�er the plan has been developed, the IC in the initial attack scenario or the 
Operations Section Chief in the extended operations situation would deploy 
the resources in one of three modes:
• Offensive
• Defensive 
• Combination 

�is decision most o�en depends on the kind, type, and amount of resources 
on scene and available and the size and behavior of the �re. Also taken into ac-
count are the fuel and topographic elements that may inhibit the use of certain 
types of resources. If ample and appropriate resources are available, an o�ensive 
mode can be used to accomplish the mission. Fire behavior, intensity, and the 
kind and type of resources available will determine if the o�ensive actions will 
be direct or indirect. If resources are limited, then a defensive mode may be 
employed in order to accomplish some of the incident objectives until additional 
resources arrive or �re behavior changes.

Fire Control Strategies
�e direct and indirect approaches are the two most basic methods for attacking 
ground cover �res. A direct attack is action taken directly against the �ames at 
its edge or closely parallel to it. �e indirect attack is used at varying distances 
from the advancing �re (Figure 4.5). �is method is generally used against 
�res that are too hot, too fast, or too big for a direct attack. As with any other 
type �re, size-up must continue throughout a ground cover �re so that these 
adjustments can be made when required (NWCG). 

DirectDirect IndirectIndirectDirect Indirect

Figure 4.5  Fire�ghters making a direct attack on a ground cover �re (le�) and an indirect attack (right).



Strategy and Tactics  •  Chapter 4     87

Either type of attack may also be referred to as either 
�ank attacks or parallel attacks. Flank attacks are nor-
mally used for moderately intense �res and can be either 
direct or indirect. �e attack begins at a secure anchor 
point (road, highway, body of water, previous burn) on 
one or both of the �re’s �anks and works toward the 
head. A parallel attack is a form of indirect attack. A 
parallel attack involves creating a control line quickly 
using dozers or other heavy equipment. �e control line 
can be constructed much closer to the �re than a line 
created with hand tools, and more quickly (Figure 4.6). 
�is attack sacri�ces less territory to the �re as it burns 
and frees up �re�ghters to patrol the control line.

�e methods used to attack ground cover �res re-
volve around perimeter control. �e control line may be 
established at the burning edge of the �re, next to it, or 
at a considerable distance away. �e intent of any well-
developed plan is to start work on suppressing the �re 
as soon as possible. In initiating �re attack operations, 
determine the following:
• Primary/secondary access
• Location of escape routes
• Special hazards such as burning snags, hazardous 

materials, etc.
• Good anchor points such as roads, burned area, etc.
• Where to attack fire (head or f lank)
• How to attack fire (direct or indirect) 
• Type of control line needed (wet lines, scratch lines, 

dozer lines, etc.) 
• Existing barriers that can be used
• When next units will arrive
• How topography will affect fire behavior
• Most likely point of origin

If the initial attack plan is working, follow the plan. If 
not, adjust the plan and implement the following changes:
• Notify the dispatch/communications center immediately if a fire exceeds 

the capabilities of the at-scene forces.
• Anticipate the need early for additional resources and stage them so that 

they are available if the situation deteriorates. 
• Inform the dispatch/communications center of the progress on the fire 

and of any significant changes.

Wind

Wind

Flank Attack

Parallel Attack

Flank and Parallel Attacks

Figure 4.6  Illustrating �ank and parallel attacks for ground 
cover �res.
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At the earliest opportunity, transmit the following information to the dis-
patcher:
• Designated IC
• Fire name
• Location
• Access
• Staging area locations
• Terrain
• Size of fire
• Evacuations needed for residents, campers, etc.
• Anticipated control problems (status/progress update)
• Values threatened
• Anticipated time of control
• Weather
• Resources needed, if any
• Fire behavior
• Any known hazards in the area

Direct Attack
As the name implies, direct attack suppresses a �re by attacking the �ame front 
directly from within or from outside the burned area. A direct attack may in-
volve extinguishing the �re by cooling with water or foam or interrupting the 
�aming process with chemicals. While the use of water makes the attack more 
e�cient, in many cases a direct attack involves smothering the �re with dirt or 
removing the fuel (Figure 4.7). 

Figure 4.7  A �re�ghter throws dirt onto a �re.
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A direct attack is an aggressive, o�ensive attack at the edge of the �re. It is 
normally used on relatively small �res (�ame lengths of no more than 4 feet 
[1.2 m]) where heat and smoke do not keep �re�ghters from working at the 
�re’s edge. Like every other tactical decision, the decision to order a direct at-
tack must weigh the risks against the potential bene�ts. Whenever conditions 
permit its use, direct attack is o�en the strategy of choice for:
• Small fires or larger fires of low-to-medium intensity 
• Hotspotting (knocking down flare-ups [hot spots] ahead of line construc-

tion or other suppression activities.
• Extinguishing fingers spreading from the main fire.
• Running (rapidly spreading) fires in light fuels.
• Fires where the values at risk (life safety, private property and public 

infrastructure) must be kept to a minimum. 

�e primary advantage of a direct attack is that �re�ghters are close to or 
working in the burned area, which may be used as a safety zone in the event 
of threatening conditions.  

Major disadvantages of using a direct attack:
• Firefighters are exposed to heat, smoke, and f lame during operations 

whether utilizing hoselines or constructing a fireline directly adjacent 
to the edge of the fire. 

• Embers may blow across the line and start spot fires. 
• Constructing firelines with hand tools is physically taxing to firefighters.

Direct attack considerations to remember:
• Conduct control efforts, including line construction, at the fire perimeter 

that becomes the control line.
• Use when the fire perimeter is burning at low intensity, permitting safe 

operation at the fire’s edge.
• Implement where high-value resources and/or improvements are threatened.
• Use when the amount of area burned is kept to a minimum.

Indirect Attack
Indirect attack sacri�ces a certain amount of vegetation or other exposed values. 
Indirect attack is used when:
• The intensity of a fire makes direct attack unsafe.
• The fire develops long fingers.
• There is not enough time to develop a control line at a fire’s edge.

In an indirect attack, �re suppression forces are withdrawn to roads, trails, 
or other natural fuel breaks or to a preconstructed control line. Personnel must 
identify existing safety zones or construct new ones.

�e fuel between these barriers and the �re is burned out or back�red. 
While indirect attack does not force �re�ghters to work as close to a �re front 
as does direct attack, an indirect attack is not without risk. Fire�ghters can be 
in jeopardy during indirect attacks for the following reasons: 
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• While the control line is being constructed, the fire is growing in size and 
intensity. 

• Firefighters are often unable to directly observe the behavior of the fire 
because the line is constructed some distance from the fire’s edge. This 
increases the need for Lookouts, Communications, Escape Routes, and 
Safety Zones (LCES). See Chapter 2 for additional information on LCES. 

• It is always risky to have firefighters work in an area with unburned fuel 
between them and the main fire. 

• Whenever firefighters are engaged in indirect suppression operations, 
they must be especially mindful of the 18 “Watchout!” Situations listed 
in Chapter 2. 

 Disadvantages of an indirect attack include the following: 
• The fuel left inside a control line can allow a fire to increase and reach 

such intensity and rate of spread that it could jump the control line.
• The unburned fuel between the main fire and the control line can also 

allow the fire to develop a large convection column, increasing the risk of 
spot fires. This prospect is increased if the winds suddenly pick up after 
the attack is underway. 

• Changes in wind direction, fuel types, and topography could also change 
the direction of fire spread, rendering the control line ineffective. These 
dangers reinforce the importance of continually sizing up and adapting 
to changing conditions. 

• More fire entrapments and fatalities occur on indirect attack than on 
direct attack, so indirect attack is generally considered more dangerous.

In summary, the following facts about indirect attack:
• Indirect attack is located on the control line along man-made or natural 

firebreaks, along favorable breaks in topography, or at considerable dis-
tances from the fire. The intervening fuel is burned out.

• If indirect attack is necessary, the fire may be rapidly growing to the point 
of requiring extended attack (needing more resources).

• Indirect attack is used on crown fires; steep terrain; fast-moving ground 
fires too intense for engine, brush trucks, or hand crews; or in areas with 
constructed or natural barriers.

Locating and Developing the Fireline
One of the IC’s most important initial decisions concerns the location of the 
�reline in relation to the �re’s edge. �e location of the control line is related 
to the method of attack, o�ensive or defensive. Base the decision of where to 
locate the �reline on the following considerations:
• Ensure that the safety of personnel and equipment can be established and 

that LCES can be started. 
• Make sure that the type, kind, and experience of the resources are estab-

lishing the line.
• Consider where it is impractical or unsafe to initiate a direct attack.
• Locate the line far enough from a fire to be completed, burned out, and 
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held before the fire reaches it with predicted rate of spread and fire be-
havior. 

• Allow enough time to permit forces not only to build lines but also to do 
other needed work, such as felling snags, if necessary.

• Make the line as short and straight as practical.
• Select the easiest routes for control as long as you do not compromise line 

effectiveness. Excessive area or values are not sacrificed.
• Eliminate possible hazards from the fire area, and provide a safe distance 

between lines and hazards that must be left in the fire area.
• Use mechanized equipment for line construction where possible.
• Encircle areas where spot fires are numerous and the unburned fuels 

safely burned out.
• Avoid undercut/underslung lines (lines below a fire on a slope) and sharp 

turns in the line. 
• Never construct the fireline downhill with fire below you and there is 

unburned fuel between you and the fire.
• Minimize environmental effects and follow agency policy. 

Anchor Points
All control lines must have an anchor point — a barrier to �re spread where 
the control action begins. �e purpose of an anchor point is to prevent a �re 
from burning around the end of the control line and possibly out�anking the 
suppression crews and placing them in danger. An anchor point is usually not 
a constructed �reline, but it could be one of the following:
• Hose lay
• Secured aerial retardant drop
• Road
• Bare field
• Stream
• Cliff
• Previously burned section of the fire

CAUTION:
Starting fireline construction from an anchor point is critical to 
firefighter safety.

Fireline Width
Weather, topography, and the arrangement, volume, and type of fuels all com-
bine to dictate the width of line needed. In sparse surface fuels, such as du� 
or light grass, the line may only need to be a foot or two wide. In heavier fuels 
and in severe burning conditions, the line must be wider. �e fuels between the 
control line and the �re’s edge should be burned out, particularly in medium 
to heavy fuels, to e�ectively widen the control line. When a �reline must be 
constructed by hand crews only, it is important to save time and conserve the 
�re�ghters’ energy by making the line only as wide as necessary. Most �relines 
vary in width from a foot to a few yards; in general, the hotter and faster a �re 
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burns, the wider the line must be. Anything that a�ects how a �re burns must 
be considered when deciding how wide the �reline must be. 

One guideline to determine line width is to �gure at least one and one-half 
times the height of the fuels carrying the �re or two and one-half times the height 
of the �ames. When back�ring in areas subject to extreme �re behavior, such 
as on steep slopes, �reline width should be at least two times the fuel height. A 
supervisor or experienced �re�ghter should make the decision regarding line 
width in any speci�c situation based upon the tactical determination of direct 
or indirect methods. �e most important factors in determining �reline width 
are fuel, slope, weather, part of �re, and �re intensity.

Fireline Construction
Firelines are constructed by using hand tools or mechanized equipment, such 
as dozers, motor graders or tractor-plows, to remove surface and subsurface 
fuels down to mineral soil (Figure 4.8). In this process, break the continuity of 
any aerial fuels over the line to make them unavailable to a �re. Break up and 
disperse concentrations of surface fuels close to the control line. A pile of brush 
located inside but adjacent to the control line is a potential source of a hot spot, 
�are-up, or slopover. �e same type of pile located outside the line serves as a 
bed of fuel that is available to radiant heat or airborne sparks or embers from 
the �re which could start a rapidly developing spot �re in this pile. Cut down 
snags and other standing aerial fuels near the line. If time allows and they are 
unburned, move them outside of the control line. 

Trench a control line built on a slope below a �re to stop materials, such as 
logs, pine cones, or other potentially hot material, from rolling into unburned 
fuels and spreading the �re. A good trench has an earthen berm to stop burning 

Figure 4.8  Dozers construct 
�relines to remove surface fuels 
down to mineral soil.
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materials. To stop a �re that is burning upslope, construct a control line just 
over the ridge on the other side (Figure 4.9). A line in this location uses the ef-
fect of slope on �re behavior to decrease the possibility of the �re jumping the 
line. Even though heavy equipment can construct a �reline much faster than 
hand crews, the use of hand tools for �reline construction is quite common. 
In many situations, such as in remote, rugged, or steep terrain or during cer-
tain seasons such as springtime (when the ground may be so� but the surface 
fuels dry enough to burn), using engines, brush trucks, or heavy equipment is 
impractical, unsafe, or prohibited by environmental protection regulations. In 
these situations, �re�ghters with hand tools may be the only practical means 
of constructing a �reline.

Figure 4.9  A wide 
�reline is needed above 
�res on steep slopes.

When constructing �relines, crew members typically walk and work 10 
feet (3 m) apart for safety. �is spacing helps prevent crew members from be-
ing struck by the handles or heads of tools while they carry them or use them 
in constructing a line. Fire�ghters should give a loud verbal warning such as 
“tool coming through!” when they need to pass close to each other on a line, 
especially if visibility is reduced by smoke or darkness.

Several methods are used to organize hand crews for constructing a �reline. 
One common method (called leapfrogging) uses the following procedures:
• Assigns each crew member a few feet (meters) of the line.
• Completes that portion of the line before moving to another portion 

(Figure 4.10, p. 94).  

Another common method known as progressive line construction (also called 
the one-lick method), uses the following procedures: 
• The crew is arranged in a staggered line, and each member remains in 

position relative to the other members as the line construction progresses 
(Figure 4.11, p. 94). 
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• Each member takes one stroke (“lick”) with the tool before moving one 
step forward to repeat the action. 

• The crew works in unison until the line is completed.

�is method of line construction requires teamwork but promotes safety and 
e�ciency because no one passes anyone else on the line.

Regardless of how a crew is organized, they most o�en work along the line 
in what is called a typical tool order. For example:

Figure 4.10 Each �re�ghter is 
responsible for a portion of the 
�reline.

Figure 4.11 Fire�ghters cut a 
progressive �reline.
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• The order is dictated by the type of fuel to be cleared. 
• In light fuels, such as pasture land or mowed field crops, smothering, 

raking and scraping tools such as Swatters, Council Rakes and Mcleods, 
may need to be used.

In medium fuels, the typical tool order might be:
• Chain saws, brush hooks, or Sandvigs
• Pulaskis or Rouge Hoes
• Shovels or McLeods 

In heavier fuels, members with chain saws, axes or brush hooks lead the 
crew followed by Pulaskis, Rouge Hoes, McLeods, Combi-tools, and shovels. 

Safe and e�cient line construction by hand crews depends on having the right 
tools for the job and using those tools properly. Some tools are more e�ective in 
certain fuel types than others, and knowledge of the fuel types and the topog-
raphy at the �re helps in selecting the right tools. When tools are issued, crew 
members should inspect them to be sure they are sharp and in good condition. 

In situations where the fuel through which the line is to be cut is primarily 
dry leaf litter and du�, some agencies are using leaf blowers to construct a line. 
�e light, dry material is blown away to expose the bare soil beneath. Other 
�re�ghters carrying cutting and scraping tools may have to follow the blower 
operator to clear small bushes and clumps of grass from the line. Chain saws 
can make line construction much easier, but they must be used with care. Only 
trained and experienced personnel wearing protective eye wear, hearing pro-
tection, gloves, and protective chaps should operate chain saws (Figure 4.12). 

Figure 4.12  Only personnel 
wearing proper PPE should operate 
chain saws.
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Do not transport chain saws with the motor running. When not in use, cover 
the chain with a safety guard. Whenever possible, turn o� saws and allow 
them to cool before being refueled. To make a line as e�ective as possible, the 
following must be done:
• Remove all vegetation and debris from the line.
• Clear the line down to mineral soil.
• Widen the line enough to safely burn out from it.
• Throw all burned/charred material into the black.
• Scatter all cut and unburned fuels into the green (unless needed for burn-

ing out).
• Remove all branches that hang over the line.

Line Construction with Mechanized Equipment
If it is available and if the topography allows for its safe and e�ective operation, 
using mechanized equipment is a fast and e�cient way to build a control line. 
Various kinds of mechanized equipment, such as dozers, graders (road main-
tainers), and tractor-plows, are used for constructing lines.  In an emergency, 
farm equipment, such as farm tractors with plows or discs, can be e�ective in 
situations where they can operate safely. When conditions allow, mechanized 
equipment can build a wide control line much faster than hand crews. Dozers 
can cut a one-blade-width control line at about one-half mile or 880 yards (805 
m) per hour, subject to several variables. In general, the newer and larger the 
dozer, the faster it can construct a line. 

�e rate of construction is a�ected by the following:
• Degree of slope
• Presence or absence of rocks
• Fuel type
• Direction of line construction
• Operator skill
• Operator fatigue
• Availability of lights for night work
• Atmospheric temperature

In areas where ground cover �res occur frequently, mechanized equipment 
speci�cally designed for building control lines is commonly used. Crawler 
tractors or all-wheel-drive vehicles with �re plows can build lines quickly and 
easily if the topography and soil conditions are right for their use. Dozers and 
other mechanized equipment are typically brought to a scene on low-boy or 
tilt-bed transports (Figure 4.13). Transporting this equipment to a point close 
to a line may present problems because of the length and weight of the transport 
vehicles. In addition, unless dozer tenders or other support units accompany the 
mechanized equipment into remote locations, other provisions must be made 
to refuel and service the equipment. �is may require that fuel and lubricants 
be �own into the area by helicopter. 

Operating heavy equipment on ground cover �res requires all of the normal 
safety procedures for using mechanized equipment and the additional safety 
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procedures related to �re suppression with hand crews. Even routine preventive 
maintenance becomes a safety issue if a mechanical breakdown might result in a 
unit being overrun by a �re. One of the most important safety practices around 
mechanized equipment is maintaining e�ective communication between the 
equipment operator and those on the ground. Using a lookout (swamper) is a 
common way of meeting this requirement. Because it is possible for dozers and 
other equipment to be overrun by a blowup, another important safety feature 
for the equipment operators is the addition of a �re shelter to their personal 
protective equipment. (For more information on �re shelters, see Chapter 2.) 
In some areas, completely enclosed and air-conditioned environmental cabs 
are used to protect the operator. 

Operation of dozers or other heavy equipment is usually safer and more ef-
�cient if they are used in pairs. �e operator of the lead dozer can rough out a 
control line and remove some of the fuel. �e operator of the second machine 
can complete the line construction by removing the rest of the fuel down to 
mineral soil. Operators can also help each other if either machine becomes stuck 
or stalled. By working together, they can quickly build a safety zone if they are 
in danger of being overrun by a �re.

WARNING
Dozers working on slopes frequently dislodge rocks. Therefore, 
firefighters should never work downslope from mechanized equip-
ment without posting a lookout.

Key Terms
Anchor Point — An advantageous location, usually a barrier to �re spread, from 
which to start constructing a �reline. �e anchor point is used to minimize the 
chance of being �anked by the �re while the line is being constructed. (National 
Wild�re Coordinating Group (NWCG) Glossary of Wildland Fire Terminology). 

Black — Area already burned by a ground cover �re. Also called Burn.

Control Line — Inclusive term for all constructed or natural barriers and 
treated �re edges used to control a �re. (National Wild�re Coordinating Group 
(NWCG) Glossary of Wildland Fire Terminology). 

Direct Attack — To attack a ground cover �re directly at the burning edge.

Figure 4.13  Dozers and other 
mechanized equipment are 
typically brought to a scene on low-
boy or tilt-bed transports.
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Fingers of a Fire — �e long narrow extensions of a �re projecting from the 
main body. (National Wild�re Coordinating Group (NWCG) Glossary of 
Wildland Fire Terminology). 

Fire Edge — �e boundary of the burned or burning material at any given time.

Flanks of a Fire — Parts of a �re’s perimeter that are roughly parallel to the 
main direction of spread. (National Wild�re Coordinating Group (NWCG) 
Glossary of Wildland Fire Terminology).

Green — Area of unburned fuels, not necessarily green in color, adjacent to but 
not involved in a ground cover �re.

Head of a Fire —�e most rapidly spreading portion of a �re’s perimeter, usually 
to the leeward or up slope. (National Wild�re Coordinating Group (NWCG) 
Glossary of Wildland Fire Terminology).

Heel — Rear portion of a ground cover �re. Also called Rear.

Indirect Attack — Controlling the �re by locating the control line along 
natural �rebreaks some distance from the approaching �re and burning out 
the intervening fuels.

Island — Unburned area within a �re perimeter.

Origin — Point of original ignition of a �re.

Parallel Attack — Method of �re suppression in which �reline is constructed 
approximately parallel to, and just far enough from the �re edge to enable work-
ers and equipment to work e�ectively, though the �reline may be shortened 
by cutting across unburned �ngers. �e intervening strip of unburned fuel is 
normally burned out as the control line proceeds but may be allowed to burn 
out unassisted where this occurs without undue delay or threat to the �reline. 
(National Wild�re Coordinating Group (NWCG) Glossary of Wildland Fire 
Terminology). 

Perimeter — Entire outer edge or boundary of a �re.

Size-Up — Ongoing process of observation and evaluation of existing factors 
that are used to develop objectives, strategy, and tactics for �re suppression.

Slopover — A �re edge that crosses a control line or natural barrier intended 
to con�ne the �re. (National Wild�re Coordinating Group (NWCG) Glossary 
of Wildland Fire Terminology).

Spot Fire — Fires starting outside the perimeter of a main �re typically caused 
by �ying sparks or embers.
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