Chapter 20: Wildland and Ground Fires


1

Pre-Lecture

I. You Are the Fire Fighter


Time: 5 Minutes


Small Group Activity/Discussion

Use this activity to motivate students to learn the knowledge and skills needed to assess and safely operate at a routine wildland fire.

Purpose

To allow students an opportunity to explore the significance and concerns associated with wildland and ground cover fires.

Instructor Directions

1. Direct students to read the “You Are the Fire Fighter” scenario found in the beginning of Chapter 20.

2. You may assign students to a partner or a group. Direct them to review the discussion questions at the end of the scenario and prepare a response to each question. Facilitate a class dialogue centered on the discussion questions.

3. You may also assign this as an individual activity and ask students to turn in their comments on a separate piece of paper.

Lecture
I. What Are Wildland Fires?


Time: 10 Minutes


Slides: 1-7


Lecture/Discussion

A. Wildland fires are defined by the NFPA as unplanned and uncontrolled fires burning in vegetative fuel (grass, leaves, and trees) that sometimes includes structures. 

1. Wildland fires can consume grasslands, brush, and trees of all sizes. 

2. Some wildland fires burn vegetation that is located many feet above the ground.

3. The incidence of these fires varies from season to season and from one year to the next. 

4. The threat and intensity of wildland fires is closely tied to the moisture content of the vegetative fuels, and to weather conditions and topography.

B. Wildland fires are sometimes referred to by different terminology, including brush fires, forest fires, grass fires, ground cover fires, ground fires, natural cover fires, and wildfires. 

1. While these names provide a description of specific types of wildland fires, all are properly classified as wildland fires.
C. Ground cover fires burn loose debris on the surface of the ground. 

1. This debris includes vegetation such as grass. 

2. It also includes dead leaves, needles, and branches that have fallen from shrubs and trees. 

3. Some fire departments respond to more wildland and ground fires than to structural fires. 

4. Most fire departments are responsible for some areas that can be classified as wildland. 

5. Wildland is land in an uncultivated natural state that is covered by timber, woodland, brush, or grass. 

6. Most cities have parklands that are covered with natural vegetation.  

E.
Many structural fire fighters are called on to extinguish wildland and ground fires at some point.

1.
The information in this chapter is intended to teach you how to extinguish wildland and ground fires safely. 

2. This chapter will not train you to be a wildland fire fighter.

3. Fire fighters whose primary responsibility is suppressing wildland fires need to complete wildland firefighting training.
F. Large wildland fires are handled by agencies specialized in this type of firefighting. 

1. Each state has an agency designated to coordinate wildland firefighting.

2. Federal government agencies such as the U.S. Forest Service, Bureau of Land Management, Bureau of Indian Affairs, National Park Service, and the U.S. Fish and Wildlife Service are also responsible for coordinating firefighting activities at large incidents and incidents that occur on federal lands.

II. Wildland and Ground Cover Fires and the Fire Triangle


Time: 45 Minutes


Slides: 8-24


Lecture/Discussion

A. The fire triangle consists of three elements: fuel, oxygen, and heat. 

1. Wildland and ground fires require the same three elements as structural fires. 

2. In wildland and ground fires the conditions under which fuel, oxygen, and heat come together to produce a fire are different.
3. Weather conditions have a great impact on wildland fire behavior.
B. Fuel 


1. Primary fuel for wildland and ground fires is the vegetation in the area. 

2. Amount of fuel in an area ranges from sparse grass to heavy underbrush and large trees. 

3. Some fuels ignite readily and burn rapidly when dry. 
4. Others are harder to ignite and burn more slowly.
5. Vegetative fuels can be located under the ground (roots), on the surface (grass and fallen leaves), or above the ground (tree branches).

6. Fuels are classified as fine fuels or heavy fuels. 

7. Fine fuels 

a. Includes dried vegetation such as twigs, leaves, needles, grass, moss, and light brush. 

b. Ground duff, the partly decomposed organic material on a forest floor, is another type of fine fuel. 

c. Have a large surface area relative to their volume which causes them to ignite easily and burn quickly 

d. Usually the main type of fuel present in ground cover fires 

e. Aid the ignition of heavier fuels and cause fire to burn and spread with great intensity 

f. Fires spread more quickly in fine fuels than in heavy timber and brush.

8. Heavy fuels 

a. Includes large brush, heavy timber, stumps, branches, and dead timber on the ground 

b. Another type of heavy fuel is slash. 

i. Consists of the leftovers of a logging operation 

ii. Includes large and small pieces of logs, branches, bark, stumps, and other vegetative debris 

c. Do not spread a fire as rapidly as fine fuels do, but can burn with a high intensity

9. Subsurface, Surface, and Aerial Fuels

a. Subsurface fuels are located under the ground. 

i. Roots, moss, duff, and decomposed stumps are examples of subsurface fuels. 

ii. Fires involving subsurface fuels are hard to locate and extinguish. 

b. Surface fuels are located close to the surface of the ground. 

i. Surface fuels include grass, leaves, twigs, needles, small trees, and logging slash. 

ii. Brush less than six feet above the ground is also considered a surface fuel. 

iii. Surface fuels are sometimes called ground fuels. 

10. Surface fuels are involved in ground cover fires.

a. Aerial fuels (or canopy fuels) are located more than six feet above the ground. 

i. Usually trees 

ii. Include tree limbs, leaves and needles on limbs, and moss attached to the tree limbs

C. Other Fuel Characteristics


1. May determine how quickly the fuel ignites, how rapidly it burns, and how readily it spreads to other areas

2. Size and shape of a fuel influences how it burns. 

3. Fine fuels burn more quickly than heavy fuels and require less heat to reach their ignition temperature.

4. Fuel compactness influences the rate at which a fuel will burn. 

5. Air cannot circulate in and around fuels that are tightly compacted.

6. Subsurface fuels burn more slowly than aerial fuels.

7. Fuel continuity refers to the relative closeness of wildland fuels.

8. Fuels that have continuity are close together or touch each other.

9. Fuel continuity allows fire to spread from one area of fuel to the next. 

10. Fuels that are continuous have a sufficient supply of air to support rapid combustion. 

11. Fuels that are continuous burn much more rapidly than fuels that are compact.

12. Fuel volume refers to the quantity of fuel available in a specific area.

a. The amount of fuel in a given area influences the growth and intensity of the fire.

13. Fuel moisture refers to the amount of moisture contained in a fuel. 

a. Amount of moisture in a fuel influences the speed of ignition, the rate of spread, and the intensity of the fire. 

b. Fuels with high moisture content will not ignite and burn as readily as fuels with low moisture content. 

c. Some types of vegetation naturally contain more moisture than others. 

d. The amount of moisture in a fuel is related to the season of the year. 

e. Fuel moisture also varies with the amount of rain that has fallen.

D. The second side of the fire triangle is oxygen. 

1. Oxygen is needed to initiate and support the process of combustion. 

2. In wildland and ground fires, oxygen is not usually an important variable in the ignition or spread of the fire.

3. Air movement around wildland and ground fires will influence the speed with which a fire moves. 

4. Wind blowing on a wildland and ground fire brings more oxygen to the fire, speeds the process of combustion, and influences the direction the fire travels.

E. The third side of the fire triangle is heat. 

a. Sufficient heat must be applied to fuel in the presence of adequate oxygen to produce a fire. 

b. Three categories of factors may ignite wildland and ground fires. 

2. Natural causes

a. Lightning sparks 

3. Accidental causes


a. Discarded smoking materials 

b. Improperly extinguished campfires

c. Downed electric wires 

4. Intentional causes

a. Arson

III. Other Factors that Affect Wildland Fires


Time: 15 Minutes


Slides: 25-30


Lecture/Discussion

A. Weather 
1. Weather conditions have a large impact on the course of a wildland fire.
B. Moisture can be present in the form of relative humidity or precipitation.

1. Relative humidity 

a. The ratio of the amount of water vapor present in the air compared to the maximum amount the air can hold at a given temperature 

b. Warm air has a higher capacity for moisture content than cool air.

c. If the air contains the maximum amount of water vapor possible, the relative humidity is said to be 100%. 

d. A major factor in the behavior of wildland and ground fires

e. When relative humidity is low, the vegetative fuels dry out, making them more susceptible to ignition. 

f. When relative humidity is high, the moisture from the air is absorbed by the vegetative fuels, making them less susceptible to ignition. 

g. Changes in relative humidity affect light fuels more than heavy fuels.

h. Varies with the time of day 

i. As the temperature increases throughout the day, the relative humidity drops. 

ii. As the temperature drops during the evening and night hours, the relative humidity rises. 
iii. Relative humidity varies throughout the year.
2. Precipitation. 

a. Moisture falling from the sky helps to increase the relative humidity.

b. Precipitation is absorbed by plants, which increases the moisture of the plants and makes them less susceptible to combustion. 

c. In seasons with adequate precipitation, the incidence of wildland and ground fires is much lower than in years with below average precipitation.

3. Wind 

a. Wind has the ability to move a fire at great speed. 

b. The effect of wind on a wildland and ground fire is similar to fanning a fire to help it burn more rapidly.

C. Topography 

1. Refers to the changes of elevation in the land, as well as the position of natural and manmade features. 

2. Has a great impact on the behavior of wildland and ground fires. 

3. When wildland and ground fires burn on flat land, much of the heat from the fire will rise into the air. 

4. Where the elevation rises in the direction the fire is traveling, the heat from the fire ignites a greater quantity of fuel and increases the speed at which the fire spreads.

5. Other features of the topography also influence the spread of a fire.

6. Natural barriers, such as streams and lakes, may help contain fires.

7. Manmade barriers such as highways also make it easier to contain a fire.

IV. Extinguishing Wildland Fires


Time: 45 Minutes


Slides: 31-43


Lecture/Discussion

A. Anatomy of a Wildland Fire 

1. Area of origin

a. The location where wildland and ground fires begin 

2. Head of the fire

a. The main or running edge of a fire 
b. The part of the fire that spreads with the greatest speed
3. Heel of the fire or the rear of the fire

a. The side opposite the head of the fire, often close to the area of origin

4. Finger

a. A narrow point of fire caused by a shift in wind or a change in topography

b. A finger can grow and produce a secondary direction of travel for the fire. 
c. An unburned area between a finger and the head of the fire is called a pocket. 
i. A pocket is a dangerous place for fire fighters because it is an area of unburned fuel surrounded on three sides by fire.

5. Island

a. An unburned area surrounded by fire

6. Spot fire 

a. A new fire that starts outside areas of the main fire; usually caused by flying embers and sparks. 

7. Green describes the area of unburned fuels. 

8. Black is used to describe areas that have already been burned.

B. Methods of Extinguishment

1. Wildland and ground fires can be controlled and extinguished by cooling the fuel, removing fuel from the fire, or by smothering the fire.

C. Cooling the Fuel

1. Water is used to cool the fuel in wildland and ground fires. 

2. For small fires with a light fuel load, backpack pump extinguishers may be effective. 

3. Can be transported to the fire and quickly put into operation before the fire has an opportunity to grow 

4. Portable back pack pumps hold between four and eight gallons of water and expel the water using a hand pump. 

5. Water from booster tanks carried on structural fire apparatus or on special wildland fire trucks is another means of cooling a wildland fire.

a. Hoses used for wildland fires may be smaller than hose required for structural firefighting. 

b. Not always possible to get trucks into a position where they can attack a wildland fire. 

c. Water supply is limited to the amount of water carried by the apparatus, unless static water sources can be tapped.

6. Aircraft

a. Fixed wing aircraft can take on a load of water from a lake and apply it to the fire. 

b. Helicopters can carry a container of water and drop this on the fire. 

c. Aircraft can be an effective means to control wildland fires.

d. Requires close communication between different agencies to coordinate this activity. 

e. Commonly used for fires involving heavy fuels

D. Removing Fuel 

1. Removal of fine fuels can be accomplished with a fire broom to sweep away light grass or weeds. 

2. Steel fire rakes can be used to create a fire line in light brush. 

3. Combination hoe and rake called a McLeod fire tool is also used to create a fire line. 

4. For heavier brush, an adze can be used to grub out brush to create a fire break. 

5. Pulaski axe combines an adze and an axe for brush removal.

6. Sometimes saws are used to remove heavy brush and trees from the fire. 

a. Range from hand saws to gasoline powered chainsaws

7. Other powered equipment includes tractors, plows, and bulldozers. 

8. Backfiring is another technique used to remove the fuel from a wildland fire. 

a. When properly set, a backfire can burn an area of vegetation in front of the fire, thereby creating a wide area devoid of vegetation.

b. Backfires must set at the right time and at the proper place to work correctly. 

c. Backfires should be set only by people who have had special training in the control of wildland and ground fires.

E. Removing Oxygen

1. Smothering is most commonly used when overhauling the last remnants of a wildland and ground fire. 

2. Earth is often thrown on smoldering vegetation to prevent flare-ups.

3. Smothering is not as useful during the more active phases of a fire.

4. Compressed air foam systems (CAFS) 

a. Combine foam concentrate, water, and compressed air to produce a foam that sticks to vegetation and structures in the fire’s path.

b. When the heat of the fire reaches the foam, it absorbs the heat and breaks down the foam.

c. This cools the fuel.

d. Can extinguish a fire by coating the fuel and preventing oxygen from combining with the fuel.

F. Types of Attack

1. There are two types of attacks used to contain and extinguish wildland fires:

a. Direct attack

b. Indirect attack

2. Direct attack 

a. Mounted by containing and extinguishing the fire at its burning edge

b. Can be made with a fire crew and hand tools, a structural engine company, a wildland engine company, a plow, or aircraft. 

c. Fire fighters might smother the fire with dirt, use hoses to apply water to cool the fire, or remove fuel. 

d. More often used on a small wildland fire 

e. Dangerous to fire fighters because they must work in smoke and heat close to the fire 

f. Has the advantage of accomplishing quick containment of a fire

3. Indirect attack 

a. Most often used for large wildland and ground fires that are too dangerous to approach through a direct attack

b. Mounted by building a fire line along natural fuel breaks, favorable breaks in the topography, or at considerable distance from the fire and burning out the intervening fuel 

c. An indirect attack is like using a defensive attack on a structure fire.

d. Can be mounted using hand tools or by using mechanized machinery

e. Used when there is not enough equipment or personnel to mount a direct attack 

f. Most appropriate when the topography is so rough that a direct attack is dangerous or impossible

V. Priorities of Attack


Time: 30 Minutes


Slides: 44-49


Lecture/Discussion

A. Incident commander must assess and evaluate the priorities for preserving lives and property before determining how to attack a wildland fire.
B. Safety in Wildland Firefighting 

1. Fighting wildland and ground fires is hazardous duty. 
2. The wildland and ground fire environment shares many of the hazards of structural firefighting plus additional hazards associated with driving, falls, smoke and fire, and falling trees.
3. Hazards of wildland firefighting

a. Driving apparatus on unimproved roads and steep terrain increases the chance of rollovers.


b. Important for drivers to understand the operating characteristics of their fire apparatus and to operate the apparatus within the safe limits 

c. Always keep your seat belt fastened whenever the apparatus is moving. 

d. Working in rough terrain places wildland and ground fire fighters at risk for falls. 

i. Rough ground often contains holes that are hard to see in smoky conditions. 

ii. Steep terrain also increases the likelihood of falls. 

4. The hazards of fighting wildland and ground fires include burns and smoke inhalation. 

a. Because wildland and ground fire PPE provides less protection than structural PPE, it is important to keep far enough from the heat of the fire to prevent burns. 

b. Since much wildland and ground firefighting is done without SCBA, fire fighters need to avoid inhaling poisonous gases and suspended smoke particles. 

c. Use SCBA in conditions where needed.

5. When engaged in wildland and ground firefighting, be alert for the hazards of falling trees. 

a. During a fire, the lower parts of trees may burn away and weaken the support of the rest of the tree. 

b. Trees of all sizes can fall with little warning. 

6. Also be alert for the presence of electrical hazards. 

a. Wires that drop on vegetation may ignite a wildland and ground fire and continue to pose an electrical hazard to fire fighters. 

b. Many of these safety hazards can be difficult to see at night and in smoky conditions.

C. Personal Protective Equipment

1. Important to wear appropriate personal protective equipment


2. Be equipped with a one-piece jumpsuit, or a coat, shirt, and trousers that meet the requirements of NFPA 1977. 

3. Garments should be constructed of a fire-resistant material like Nomex(. 

4. Assures that the clothing will stop burning as soon as the heat and flame are removed

5. Reduces the chance of fire fighters being burned

6. Also wear an approved helmet with a protective shroud, eye protection, gloves, and protective footwear.

7. Respiratory protection for wildland and ground firefighting is usually limited to a filter mask that filters small particles in smoke. 

a. These masks provide a very limited degree of protection and should not be relied upon beyond the limits for which they are approved. 

b. SCBA should be used in conditions of heavy smoke and poisonous gases. 

8. Follow the standards of your department regarding PPE.

D. Fire Shelter

1. Lifesaving piece of equipment should be issued to all wildland and ground fire fighters. 

2. Fire shelters are made of a thin reflective foil layer that is attached to a layer of fiberglass. 

3. These shelters are designed to reflect about 95% of a fire’s radiant heat for a short period of time. 

4. Allows a rapidly moving fire to pass over a fire fighter who has deployed a fire shelter 

5. Fires shelters are carefully folded and carried in a protective pouch on the fire fighter’s belt. 

6. When fire fighters are in danger of being overrun by rapidly moving fire, they should try to get to a safe location. 

7. Only when they cannot escape should they use their fire shelters. 

8. To use a fire shelter, the fire fighter opens the shelter, lies face down on the ground, and covers himself or herself with the shelter. 

9. As with all equipment, it is important to receive proper training in order to use this device safely.

VI. The Challenge of the Wildland Urban Interface


Time: 10 Minutes


Slides: 50-51


Lecture/Discussion

A. The mixing of wildlands and developed areas creates a massive problem for fire departments in many parts of the country.
B. Wildland fires regularly ignite buildings and become structure fires.
C. The term wildland urban interface is used to explain the mixing of wildland with developed areas. 

D. The wildland urban interface is defined as an area where undeveloped land with vegetative fuels is mixed with manmade structures. 

E. Since many people live in the wildland urban interface, fires in this zone present a significant life safety hazard. 

F. Since there are so many structures built in this zone, there is a huge potential for property loss. 

G. Many parts of the wildland urban interface do not have adequate municipal water systems.

H. The wildland urban interface presents a unique challenge for fire fighters and emphasizes the importance of having structural fire fighters learn the basic principles of fighting wildland fires. 
I. If your department is regularly involved in fighting wildland fires, you should complete a separate course on wildland firefighting based on NFPA 1051.
VII. Summary


Time: 10 Minutes


Slides: 52-53


Lecture/Discussion

A. Wildland fires are defined by the NFPA as unplanned and uncontrolled fires burning in vegetative fuel that sometimes includes structures.
B. In order to safely and effectively extinguish wildland and ground fires, you need to understand the factors that cause fire ignition and affect the growth and spread of wildland fires.
C. Once a wildland and ground fire has started, the growth of the fire is influenced by weather factors and by the topography of the land involved in the fire.

D. Before determining how to attack a wildland fire, it is necessary for the incident commander to assess and evaluate the priorities for preserving lives and property.
E. The wildland urban interface creates a massive problem for fire departments in many parts of the country.
Post-Lecture

I. Wrap-Up Activities


Time: 40 Minutes


Small Group Activity/Individual Activity/Discussion

A. Fire Fighter in Action 

This activity is designed to assist the student in gaining a further understanding of wildland and ground fires. The activity incorporates both critical thinking and the application of fire fighter knowledge.

Purpose

This activity allows students an opportunity to analyze a firefighting scenario and develop responses to critical thinking questions.

Instructor Directions

1. Direct students to read the “Fire Fighter in Action” scenario located in the Wrap-Up section at the end of Chapter 20.

2. Direct students to read and individually answer the quiz questions at the end of the scenario. Allow approximately 10 minutes for this part of the activity. Facilitate a class review and dialogue of the answers, allowing students to correct responses as needed.  Use the answers noted below to assist in building this review. Allow approximately 10 minutes for this part of the activity.

3. You may also assign these as individual activities and ask students to turn in their comments on a separate piece of paper.

Answers to Multiple Choice Questions

1. Answer B: It is important for wildland fire fighters to wear appropriate personal protective equipment. They should be equipped with a one-piece jumpsuit, or a coat, shirt, and trousers that meet the requirements of NFPA 1977, Standard on Protective Clothing and Equipment for Wildland Fire Fighting. These garments should be constructed of a fire-resistant material like Nomex(. This assures that the clothing will stop burning as soon as the heat and flame are removed. This type of clothing reduces the chance of fire fighters being burned. Wildland fire fighters should also wear an approved helmet with a protective shroud, eye protection, gloves, and protective footwear. All this equipment should meet the provisions of NFPA 1977.

2. Answer B: Light fuels include dried vegetation such as twigs, leaves, needles, grass, moss, and light brush. Light fuels have a large surface area relative to their volume. This causes them to ignite easily and burn quickly. Light fuels are usually the main type of fuel present in ground cover fires

3. Answer B: The hazards of fighting wildland and ground fires include burns and smoke inhalation. Because the PPE worn by wildland and ground fire fighters provides less protection than the PPE worn by structural fire fighters, it is important to keep far enough from the heat of the fire to prevent burns. And since much wildland and ground firefighting is done without SCBA, fire fighters need to avoid inhaling poisonous gases and suspended smoke particles. Use your SCBA in conditions where needed. Also be alert for the presence of electrical hazards. Electrical transmission lines and other electrical wires may be present in the location of a wildland fire. Working in rough terrain places wildland and ground fire fighters at risk for falls. Rough ground often contains holes that are hard to see in smoky conditions.

4. Answer B: Attacking the fire from the black means to fight the fire from the burned (black) area of the fire. Fighting from the black is often safer than fighting from the green because the black areas contain fewer unburned fuels.

B. Technology Resources

This activity requires students to have access to the Internet. This may be accomplished through personal access, employer access, or through a local educational institution. Some community colleges, universities, or adult education centers may have classrooms with Internet capability that will allow for this activity to be completed in class. Check out local access points and encourage students to complete this activity as part of their ongoing reinforcement of firefighting knowledge and skills.

Purpose

To provide students an opportunity to reinforce chapter material through use of online Internet activities.

Instructor Directions

1. Use the Internet and go to www.FireFighter.jbpub.com. Follow the directions on the web site to access the exercises for Chapter 20.

2. Review the chapter activities and take note of desired or correct student responses.

3. As time allows, conduct an in-class review of the Internet activity and provide feedback to students as needed.

4. Be sure to check the web site before assigning this activity, as specific chapter-related activities may change from time to time.

II. Lesson Review


Time: 15 Minutes

          Discussion


Note: Facilitate the review of this lesson’s major topics using the review questions as direct questions or overhead transparencies. Answers are found throughout this lesson plan.
A. Explain the term wildland fire.

B. Define light fuel, heavy fuel, subsurface fuel, surface fuel, and aerial fuel.

C. Describe how weather factors and topography influence the growth of wildland fires.

D. Explain the parts of a wildland fire.

E. Explain how wildland fires can be suppressed.

F. List the hazards associated with wildland fires.

G. Describe the personal protective equipment for wildland firefighting.

H. Explain the problems created by the wildland urban interface.

III. Assignments


Time: 5 Minutes


Lecture

A. Advise students to review materials for a quiz (determine date/time)

B. Direct students to read the next chapter in Fundamentals of Fire Fighter Skills as listed in your syllabus (or reading assignment sheet) to prepare for the next class session.
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