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Fire Control

Chapter 17
Fire Control
Lesson Goal
After completing this lesson, the student shall be able to discuss fire control of fires in structures, in Class C fires, in Class D fires, vehicle fires, and ground cover fires and be able to perform various skills related to fire attack.
Objectives

Upon successful completion of this lesson, the student shall be able to:


1.
Describe initial factors to consider when suppressing structure fires. [NFPA® 1001, 5.3.8, 5.3.10]

2.
Summarize considerations taken when making entry. [NFPA® 1001, 5.3.8, 5.3.10]

3.
Describe direct attack, indirect attack, combination attack, and gas cooling techniques. [NFPA® 1001, 5.3.8, 5.3.10]

4.
Describe safety considerations that must be identified for upper level structure fires. [NFPA® 1001, 5.3.8, 5.3.10]

5.
Explain actions taken when attacking belowground structure fires. [NFPA® 1001, 5.3.8, 5.3.10]

6.
Discuss methods of fire control through exposure protection and controlling building utilities. [NFPA® 1001, 5.3.18]

7.
Describe steps taken when supporting fire protection systems at protected structures. [NFPA® 1001, 5.3.8, 5.3.10, 5.3.14]

8.
Explain considerations taken when deploying, supplying, and staffing master stream devices. [NFPA® 1001, 5.3.8]

9.
Describe situations that may require suppression of Class C fires. [NFPA® 1001, 5.3.8, 5.3.10]

10.
Identify hazards associated with suppressing Class C fires. [NFPA® 1001, 5.3.8, 5.3.10]

11.
Describe actions associated with suppressing Class D fires. [NFPA® 1001, 5.3.8, 5.3.10]

12.
Explain actions taken when suppressing a vehicle fire. [NFPA® 1001, 5.3.7]

13.
Compare methods used to suppress fires in stacked and piled materials, small unattached structures, and trash containers. [NFPA® 1001, 5.3.8]

14.
Summarize the main influences on ground cover fire behavior. [NFPA® 1001, 5.3.19]

15.
Compare types of ground cover fires. [NFPA® 1001, 5.3.19]

16.
Describe elements that influence ground cover fire behavior. [NFPA® 1001, 5.3.19]

17.
Identify the parts of a ground cover fire. [NFPA® 1001, 5.3.19]

18.
Describe protective clothing and equipment used in fighting ground cover fires. [NFPA® 1001, 5.3.19]

19.
Describe methods used to attack ground cover fires. [NFPA® 1001, 5.3.19]

20.
Summarize safety principles and practices when fighting ground cover fires. [NFPA® 1001, 5.3.19]

21. 
Attack a structure fire using a direct, indirect, or combination attack. [NFPA® 1001, 5.3.8, 5.3.10, 5.3.13; Skill Sheet 17-I-1] 

22. 
Attack a structure fire above, below, and at ground level – Interior attack. [NFPA® 1001, 5.3.8, 5.3.10, 5.3.13; Skill Sheet 17-I-2] 


23. 
Turn off building utilities. [NFPA® 1001, 5.3.18; Skill Sheet 17-I-3] 

24.
Connect supply fire hose to a fire department connection. [NFPA® 1001, 5.3.8, 5.3.10, 5.3.14; Skill Sheet 17-I-4] 

25. 
Operate a sprinkler system control valve. [NFPA® 1001, 5.3.8, 5.3.10, 5.3.14, 5.3.15; Skill Sheet 17-I-5] 

26. 
Stop the flow of water of an activated sprinkler. [NFPA® 1001, 5.3.8, 5.3.10, 5.3.14; Skill Sheet 17-I-6] 

27. 
Deploy and operate a portable master stream device. [NFPA® 1001, 5.3.8; Skill Sheet 17-I-7] 

28. 
Attack a passenger vehicle fire. [NFPA® 1001, 5.3.7; Skill Sheet 17-I-8] 

29. 
Attack a fire in stacked or piled materials. [NFPA® 1001, 5.3.8; Skill Sheet 17-I-9] 

30. 
Attack a fire in a small unattached structure. [NFPA® 1001, 5.3.8; Skill Sheet 17-I-10] 

31. 
Extinguish a fire in a trash container. [NFPA® 1001, 5.3.8; Skill Sheet 17-I-11] 

32. 
Attack a ground cover fire. [NFPA® 1001, 5.3.19; Skill Sheet 17-I-12] 
Instructor Information

This is the lesson covering fire control. This lesson describes fire control in structures, stored Class A materials, ground cover, vehicles, Class C materials, and Class D materials.
Important instructor information is provided in shaded boxes throughout the lesson plan. Carefully review the instructor information before presenting the lesson.

This lesson includes skill evaluation checklists that assess student ability to attack fires in structures, stored Class A materials, ground cover, vehicles, and Class C and Class D materials. These checklists will allow students to meet the requirements of learning objectives 21-32.
Methodology

This lesson uses lecture, discussion, and skills evaluation checklists. The level of learning is application.
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Audiovisuals

· Visuals 17.1 to 17.153 (PowerPoint® Presentation)
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· Chapter 17 Quiz 
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· Skill Evaluation Checklists 17-I-1 to 17-I-12
Presentation Tools

Interactive Objects allow instructors to present information a piece at a time by clicking on hot spots in a larger image.
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Each object is labeled in the Lesson Outline and indicated in the PowerPoint® presentation by a RED arrow in the top left corner of the image. This lets instructors know to use the mouse to explore all of the information on the slide.
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After all of the information is displayed a reset arrow will appear in the bottom right corner of the image. Instructors can use this to remove the text and quiz students on content just covered or simply move on to the next slide.
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To move to the slide after an interactive object, select the Click for next slide arrow on the left side of the slide.

Videos are used as discussion starters or to illustrate a concept or process discussed in the chapter. 
[image: image4.png]Click
image to
play




These are labeled in the Lesson Outline and indicated in the PowerPoint® presentation by the Click image to play arrow on the left side of the slide.

Section I:
Suppressing Structure Fires 
I. suppressing structure fires
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pp. 1004-1008
Objective 1 — Describe initial factors to consider when suppressing structure fires. 

A. Strategy and Coordination of Resources

1. Determined by Incident Commander (IC)
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Based in order of importance on three priorities

a. Life safety

b. Incident stabilization

c. Property conservation
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Offensive

a. Usually entails deploying resources for interior tactical operations to accomplish incident priorities

b. Factors that help tactics used

i. Value

(a) Life and safety hazards at scene

(b) Savable lives and/or salvageable property

ii. Time

(a) Time to accomplish selected tactics

(b) Potential for collapse and deterioration of structural stability

(c) Potential changes in fire conditions

iii. Size

(a) Tactical flow rates needed to control fire

(b) Available resources
(c) Fire conditions

c. Objective – Rescue and/or fire extinguishment; may occur simultaneously
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Defensive

a. Typically selected given one or more of the following factors

i. No threat to occupant life exists

ii. Occupants are not savable

iii. Property is not salvageable

iv. Sufficient resources are not available for offensive strategy

v. Danger of structural collapse

vi. Offensive strategy would endanger lives of firefighters because of hazardous conditions at scene

b. [image: image9.png]Defensive suppression strategies work
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Intended to isolate or stabilize incident and keep it from expanding

c. Generally exterior operation chosen because interior attack is unsafe or resources are insufficient
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Employed when following conditions are present at structure fire

i. Excessive volume of fire – Amount of fire exceeds ability of available resources to confine or extinguish it; lack of resources includes

(a) Lack of personnel or lack of trained personnel

(b) Inability to provide adequate fire flow in gpm (L/min) because of insufficient pumping capacity or availability of water supply

(c) Lack of appropriate apparatus or equipment to implement required tactics

ii. Structural deterioration – Structure is unsafe for interior entry

iii. Risk outweighs benefit – If amount of risk to emergency responders is greater than benefit

iv. Unfavorable wind conditions – Situations where wind conditions prohibit safe entry due to potential development of high temperature flow paths within structure
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Strategic transitions

a. May occur at any time
b. Defensive to offensive

i. First-arriving unit may need to deploy hoselines and begin with defensive strategy until additional resources arrive or amount of fire has been reduced or extinguished to safe levels

ii. May be necessary when not enough firefighters to meet Occupational Safety and Health Administration (OSHA) two-in, two-out regulation

c. Offensive to defensive

i. Necessary when situation rapidly changes – Occurrence depends on speed at which situation changes

ii. Incident Commander

(a) Communicates change to all personnel and units operating at incident

(b) Orders personnel accountability report (PAR) from all personnel

iii. All personnel must be made aware of transition

iv. Supervisors/company officers must always know location of personnel and must conduct personnel accountability checks when withdrawal is complete

v. Hoselines should not be abandoned unless absolutely necessary

vi. Rapid intervention team or crew (RIT/RIC) must be ready to assist any units during transition

vii. Guidelines

(a) Use or maintain situational awareness to recognize changes in fire behavior and structural stability

(b) Know department’s evacuation signal

(c) Continue to monitor radio for further orders

(d) Remain calm and follow orders

(e) Stay with team

(f) Use hoseline to guide to exit

(g) Use hoseline and have nozzle set on appropriate pattern to protect self during tactical withdrawal
(h) Evacuate as quickly and as safely as possible

(i) Respond to requests for PARs

(j) Know department’s SOP on offensive and defensive strategies
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Resource coordination

a. Fire attack must be coordinated with 
i. Forcible entry 
ii. Search and rescue operations
iii. Ventilation 
iv. Control of utilities
b. As operation progresses – Must also be coordinated with 
i. Loss control
ii. Cause determination
iii. Victim recovery efforts

Instructor Note: Discuss the Safety Box “Situational Awareness Increases Your Safety” on p. 1008 of the manual. Discuss the definition of situational awareness, as well as acts that can help maintain situational awareness.
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Hoseline Selection
1. Should be dependent upon fire conditions and other factors

a. Fire load and material involved

b. Flow rate needed for extinguishment

c. Stream reach needed

d. Number of firefighters available to advance hoselines

e. Need for speed and mobility

f. Tactical requirements

g. Ease of hoseline deployment

h. Potential fire spread

i. Size of building

j. Size of fire area

k. Location of fire

2. Selection is critical for efficiency and safety

3. For interior fire fighting, area involved and fire load should dictate size of hoseline
4. Backup hoseline

a. Must be placed in service at same time as primary attack line

b. Critical functions

i. Protecting attack hoseline team from extreme fire behavior

ii. Protecting means of egress for attack hoseline team

iii. Providing additional fire suppression capability in event that fire increases in volume

c. Should be at least same size and provide same fire flow as attack hoseline

d. Should use fog nozzle because it provides greatest protection for both teams
Instructor Note: Refer students to Table 17.1 on page xx for a sample analysis of hose stream characteristics. This table is intended to help firefighters make decisions about which hose streams to select.
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CAUTION: A hoseline no smaller than 1½-inch (38 mm) should be used on an interior fire.
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Nozzle Selection

1. Based upon

a. Fire conditions

b. Available water supply

c. Number of firefighters available to safely operate hoseline

d. Capabilities of nozzle being used

2. Interior fire attack

a. Fog nozzle generally most useful

b. Wide fog pattern can be used to protect firefighters from radiant heat as well as cool hot fire gases

c. Straight stream can be used to penetrate hot gas layer and cool compartment linings or reach burning fuel

3. Exterior attack – Solid stream

a. Best choice

b. Will deliver greatest amount of water over farthest distance

c. Can be directed through opening at compartment lining, causing stream to disperse into small drops and absorb more heat

4. Water pressure and water quantity available

a. Determines nozzle type selected

b. Nozzle tip that is too large will produce a stream that lacks the necessary pressure to reach the target

c. Nozzle tip that is too small will not deliver volume of water required to extinguish fire

5. Nozzle reaction will dictate number of personnel required to advance hoseline and operate nozzle within confines of structure

a. Greater the reaction, the more firefighters needed
b. If number of personnel is limited, may be necessary to reduce size of nozzle or use master stream device from exterior
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Review Question: What initial factors must be considered when suppressing structure fires?
See pp. 1004-1011 of the manual for answers.
pp. 1011-1013
Objective 2 — Summarize considerations taken when making entry.
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Making Entry

1. Decision made by IC or supervisor

2. Attack hoselines placed to protect
a. Firefighters
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Occupants 
c. Property

3. Factors used to place attack hoselines

a. Wind direction and velocity

b. Building conditions

c. Initial fire location

d. Location of occupants

e. Exposures
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Before entering burning building, every member should
a. Conduct quick size-up

b. Maintain high level of situational awareness

5. Pre-entry considerations critical to firefighter safety and effectiveness

a. Reading fire behavior indicators

b. Understanding crew’s tactical assignment

c. Identifying potential emergency escape routes

d. Evaluating forcible entry requirements
e. Identifying hazards

f. Verifying radios are receiving and transmitting on correct channel

g. Ensuring self-contained breathing apparatus (SCBA) is on, cylinder is full, and operating properly

h. Ensuring all Personal Alert Safety System (PASS) devices are on and operating properly

i. Ensuring other team members are prepared to enter structure by doing buddy check
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Interior fire attack crews must carry tools and equipment needed to 
a. Open interior doors
b. Check concealed spaces for fire extension
c. Make an emergency exit

7. [image: image21.png]The firefighter assigned to the nozzle
should do several tasks.

Open nozzle fully to ensure
adequate flow

Check pattern setting
Bleed air from hoseline

DIESTA



Firefighter assigned to nozzle should 
a. Open nozzle fully to ensure adequate flow
b. Check pattern setting
c. Bleed air from hoseline
[image: image22.png]


CAUTION: DO NOT open the door until you have a charged hoseline and are ready to control the conditions encountered.
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When making interior attack on structure fire

a. Wait in safe area near building entrance

b. Extinguish visible fires in fascia or soffit, boxed cornices, other exterior overhangs, open windows and doors, or around entry or exit points

c. Stay low and out of doorway while door is forced open

d. Check door for heat before opening by using back of gloved hand, TI, or applying small amount of water spray to surface of door

e. Keep door closed until hoseline is charged and crew is ready to enter

9. If fire is ventilation controlled and door is opened

a. Significant increase in heat release rate can quickly occur

b. Unburned fuel in form of smoke will escape at top of doorway while fresh air will enter at bottom providing oxygen for fire development

c. Cooling overhead hot gases can reduce risk of ignition potentially leading to flashover

10. When opening door
a. Observe smoke movement and airflow

b. Open slightly, apply water to hot gas layers

c. Wait 5-10 seconds to observe any reactions before entering structure

d. Maintain control of door – Place rope hose tool or utility strap over doorknob

e. Chock door to prevent it from closing on hoseline

11. Traditional guideline – Attack fire from unburned side

a. Disproved by major fire departments and National Institute of Science and Technology (NIST)

b. Factors changing fire service’s understanding of fire behavior in structure fires

i. Greater heat release rates of modern building construction materials and modern furnishings

ii. Increased effect of wind on fire expansion and development
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Wind creates airflow patterns within structure
a. Directly increase fire expansion and cause firefighter casualties

b. Attack with wind to back

c. To determine best entry point based upon wind direction, IC should complete thorough size-up and do 360-degree survey, whenever possible, before deploying attack hoselines
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Review Question: What are the factors that must be considered when making entry?
See pp. 1011-1013 of the manual for answers.
pp. 1013
Objective 3 — Describe direct attack, indirect attack, combination attack, and [image: image26.png]Learning Objective 3
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gas cooling techniques. 
E. Fire Attack

Instructor Note: This information correlates with Skill Sheet 17-I-1. More information is found at the [image: image27.png]Direct attack uses water most
efficiently on free-burning fires.




end of this lesson outline.

1. Direct attack

a. Uses water most efficiently on free-burning fires (when using solid or straight stream)

b. Water is applied directly onto burning fuels until fire is extinguished

c. Direct stream onto ceiling and walls to slow or stop pyrolysis process on hot surfaces

d. Do not apply water long enough to upset thermal layering in compartment

2. [image: image28.png]


Indirect attack

a. Used when firefighters are unable to enter burning building or compartment because of intense heat inside

b. Can be made from outside structure or involved area

c. Made through window or other opening, directing stream toward ceiling to cool room

d. Produces large quantities of steam and must be coordinated with ventilation

e. Cools fire environment and results in fairly uniform temperature from floor to ceiling and fills compartment with combined mixture of smoke and steam

f. Steps

i. Fog stream is introduced through opening and directed at ceiling where temperature is highest

ii. Heat converts water spray to steam, which fills compartment and absorbs majority of heat

iii. One majority of fire has been reduced in quantity and space has been ventilated, hoselines can be advanced inside and firefighters can make direct attack on body of fire

3. [image: image29.png]Combination attack uses strategies
from both direct and indirect attack.




Combination attack

a. Combines cooling hot gas layer at ceiling level using indirect attack with direct attack on fuels burning near floor level
b. Move nozzle from area overhead to floor in a Z, inverted T, or rotational manner

c. Excessive application of water to smoke does not extinguish fire and may cause unnecessary water damage and disturbance of thermal layering

d. Applying water to smoke that is not heated may disrupt the thermal layering and decrease visibility
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Review Question: How do direct attack and combination attack techniques compare with one another?
See pp. 1013-1014 of the manual for answers.
F. Gas Cooling

1. [image: image31.png]Gas cooling is a way of reducing heat
release from the hot gas layer.




Way of reducing heat release from hot gas layer

2. Effective when faced with shielded fire (a fire you cannot see from the doorway because it is located in remote part of structure or objects are hiding the fire)

Instructor Note: Remind students that smoke is fuel, and it may transition to rollover, flashover, or a smoke explosion at any time.

3. Slows transfer of heat to other combustibles and reduces the chances of overhead gases igniting

4. Steps

a. Direct short bursts or pulses of water fog onto gas layer

b. Set nozzle on fog pattern, direct it upward toward gas layer and quickly and smoothly open and close it

c. Vary length of pulse depending on size of space

d. Adjust nozzle pattern based on fire conditions in compartment and configuration and size
e. Restrict fog pattern in narrow hallways

f. Increase pulses in large-volume compartments or when upper layer temperature is extremely high

g. Ensure that stream reach is cooling gas layer, NOT the ceiling

h. Repeat as necessary while hose team advances under gas layer toward fire
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Review Question: What are the main differences between indirect attack and gas cooling techniques?
See pp. 1014-1015 of the manual for answers.
pp. 1016-1017
Objective 4 — Describe safety considerations that must be identified [image: image33.png]Learning Objective 4
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for upper level structure fires. 
G. Fires in Upper Levels of Structures

1. In structures that lack standpipes

a. Fire attack proceeds through main entrance and up closest [image: image34.png]Fires in upper levels of structures
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stairway to fire location
b. Check for fire extension below fire floor before advancing up stairs

2. In structures equipped with standpipe systems

a. Location of standpipe will determine method of fire attack

b. If located in unprotected location, attack hoseline is connected on floor below fire floor and advanced up nearest stairwell

c. If located in protected stairway

i. Hoselines may be connected on fire floor

ii. Extra sections of attack hoseline may be flaked up stairway to first landing above fire floor

3. Can require large numbers of personnel 

a. Conduct large-scale evacuations

b. Carry tools and equipment to upper levels

c. Maintain sustained fire attack

4. Use of elevators

a. Must not be used to transport fire crews to fire floor

b. May be used to transport personnel, fire fighting tools, and equipment to staging area (normally located two floors below the fire floor)
Instructor Note: Remind students to exercise caution in the streets around the perimeter of the high-rise building. Glass and other debris falling from many stories above the street can be dangerous and even deadly.
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Review Question: How does the presence or absence of a standpipe system impact upper level structure fires?
See pp. 1016-1017 of the manual for answers.
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pp. 1017-1020
Objective 5 — Explain actions taken when attacking belowground structure fires.
H. Belowground Structure Fires

1. Residential basements

a. May be used as

i. Self-contained living quarters
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Entertainment rooms

iii. Utility spaces for

(a) Storage

(b) Heating, ventilation, and air conditioning equipment

(c) Water heaters

(d) Coal or fuel oil storage

iv. Garages

v. Storm shelters

b. [image: image38.png] Totally unfinished, partially finished,
completely finished




May be totally unfinished, partially finished, or completely finished

i. In unfinished basement - First floor joists are exposed to fire and will fail sooner than ceiling protected with drywall

ii. Because unfinished basements are generally unoccupied – Fire may have chance to spread before found
iii. In partially or completely finished basements – Ceiling may be composed of metal grid system to support drop-in tiles that offer minimal fire resistance and may add to fuel load 
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Other factors contributing to basement fires

i. Fuel loading

ii. Age of exposed joists

iii. Hidden path for fire in walls and ducts that could be exposed in basements

iv. Use of lightweight construction materials that are susceptible to rapid collapse

d. If converted to living spaces, create life safety hazards

e. Initial size-up extremely important
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WARNING: Basement fires weaken the main floor of a structure creating a constant danger of structural collapse.

f. [image: image41.png]


Floor assemblies over basements can reach point of collapse before firefighters arrive on scene

i. Underwriters Laboratories tests

ii. Sounding floor and using thermal imager NOT sufficient to determine if floor is safe to walk on

iii. After fire is extinguished, visual inspection of floor joists should be made before personnel are permitted to work

[image: image42.png]


CAUTION: Thermal imagers (TI) will not always provide an accurate assessment of structural integrity of the floor system.
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Access may be made through 

i. An interior or exterior enclosed stairwell

(a) Act as flow path for smoke, flames, and heated gases

(b) Attempting to advance attack hoseline may be only available avenue

(c) Exposes firefighters to tremendous hazards

ii. An exterior open stairwell

iii. Window wells

iv. A grade-level walk-in door or window

Instructor Note: This information correlates with Skill Sheet 17-I-2. More information is found at the end of this lesson outline.

h. Water from 1½- to 1 ¾-inch (38 mm to 45 mm) hoseline may not provide enough cooling to overcome gases venting up stairway

i. If fire is ventilation limited, added ventilation may result in flashover of basement and be fatal to firefighters on stairs or in basement
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Review Question: What are the main actions that should be taken when attacking a belowground structure fire?
See pp. 1017-1020 of the manual for answers.
2. [image: image45.png]Belowground fires can also occur in
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Commercial basements and subfloors

a. May have similar construction to those residential structures

b. May be more robust than residential basements if fuel load on main floor is significant

c. Older – Floor joists may be exposed wood joists or heavy timbers

d. Modern – Floor joists may be exposed or unexposed concrete panels or metal C-joists

e. May include multiple subfloors used for mechanical spaces or parking garages

f. Exposure may weaken metal floor supports

i. Heavy objects on floor above fire can increase chances of floor collapse because added weight accelerates failure of supporting members
ii. Unprotected steel girders and other supports elongate when exposed to temperatures of 1,000°F (538°C)

iii. Supports have been known to topple walls during fire

g. Standpipe connections may exist in stairwells leading to subfloors

h. Risk/benefit analysis – Performed same way as residential basement fire

i. Preincident surveys and inspections

i. Help determine type of basement ceiling construction

ii. Help determine amount of fire can withstand before collapse

iii. Should include location of standpipe connections and potential ventilation airflow paths
[image: image46.png]REVIEW QUESTION

I
of
How quickly can floor assemblies

over basements reach a point of
collapse?




Review Question: How quickly can floor assemblies over basements reach a point of collapse?
See pp. 1020 of the manual for answers.
pp. 1020-1026
Objective 6 — Discuss methods of fire control through exposure protection [image: image47.png]Learning Objective 6
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and controlling building utilities.
I. Exposure Protection

1. Protection of areas unaffected by fire

2. Can take a number of forms depending on location and type and resources available

3. [image: image48.png]Exposure protection depends on
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Interior exposure protection

a. Closing doors or other openings between fire area and unaffected area

b. Proper use of tactical ventilation to ensure that smoke movement is limited

c. Passive forms – Fire-rated walls and doors

4. Exterior exposure protection

a. Remove endangered persons, property, or items

i. Especially useful at fast-moving fires, ground cover fires, and flammable liquid fires

ii. May include

(a) Evacuating persons who are in path of fire

(b) Relocating parked vehicles or railroad cars

(c) Using forklifts or other heavy equipment to move piled storage

(d) Relocating fire apparatus when fast-moving fires have put them in danger

b. Apply protective spray of water or foam extinguishing agent between fire and exposure

i. Most likely approach, especially if exposure is adjacent structure
ii. Keeps exposed surface cool, limiting effect of radiated heat on exposure

iii. Direct application more effective than traditionally used water curtain
J. [image: image49.png]


Controlling Building Utilities

1. Helps control fire and limits damage

Instructor Note: This information correlates with Skill Sheet 17-I-3. More information is found at the end of this lesson outline.

Instructor Note: Remind students that fire department personnel are not responsible for turning utilities back on and should NOT attempt to do so.
2. Electricity

a. Sources – Commercial power company or alternative power source

b. Must be disconnected when fire in structure

c. Commercial power supply

i. Provided to urban, suburban, and rural areas by commercial company
ii. Lines may be above or belowground; connect structures to main power grid

iii. Primarily location for shutting off power – Electric meter

(a) Locations vary
(b) Pull handle on side of meter box down

(c) In residential structure, can shut off main circuit breakers; individual circuit breakers will NOT cut all power off

iv. Should not be shut off until ordered because electrical power is necessary to operate elevators, air-handling equipment, and other essential systems

v. If shut off, main power switch should be locked out and tagged out or firefighter must be assigned to stand by

vi. May need to remain on to provide power for lighting, ventilation equipment fire pumps, and other essential systems
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Ask Students: Can fire department personnel remove the meter box, if necessary? 

Briefly discuss answers with students. Explain that ONLY the power company should ever attempt to remove a meter. Also remind them that in some residential and commercial occupancy, removing the electric meter does NOT completely stop the flow of electricity to the structure.

Instructor Note: Discuss the Safety Box “Avoid Service Masts” on p. 1023 of the manual. Discuss the potentially dangerous situation of coming in contact with an electrified mast pipe.
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Alternative sources

i. Solar panels

(a) Can generate enough power to kill a person

(b) Marked with red warning labels

(c) Most have two shutoff switches

(d) Will include shutoff switch on electric meter

(e) If found on roof while performing tactical vertical ventilation avoid completely 
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WARNING: Solar panels generate current whenever there is a light source (sunlight, moonlight, artificial lighting) and are always energized.

ii. [image: image53.png]v DIESTA



Wind turbines

(a) Provide alternative power in addition to or in place of power company 

(b) Power can be turned off at meter box with main power shutoff

iii. Fuel-powered generators

(a) Primarily used to replace power company’s service when service is interrupted

(b) May be sole source of power

(c) Can be controlled by simply shutting off

NOTE: When shutting off building utilities do not assume there is no back-up generator or alternative source of energy present. Always use CAUTION when performing this skill and refer to local policy for further guidance.
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Gas utilities

a. Natural gas

i. In pure form is methane, which has flammability range of 5 to 15 per cent

ii. Lighter than air, so rises and diffuses in open

iii. Nontoxic, but classified as asphyxiant

iv. Has no odor, but has smell added
v. Can be shut off at meter

(a) Usually located outside, but may be found inside

(b) Close valve using spanner wrench, pipe wrench, or similar tool to turn rectangular bar (tang) 90 degrees to pipe

vi. Contact utility company when gas has been shut off or when any emergency involving natural gas occurs

(a) Will provide crew equipped with special tools, maps of distribution system, and training and experience needed

(b) Their responsibility to turn utilities back on after they have been shut off
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CAUTION: Natural gas that leaks underground in wet soil can lose its odorant and become difficult to detect without instruments.

b. Liquefied petroleum gas (LPG)
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Fuel gases stored in liquid state under pressure

ii. Includes two main gases – Butane and propane; propane most widely used

iii. Used primarily as fuel gas in campers, manufactured homes, agricultural applications, rural homes, and businesses
iv. Used as fuel for motor vehicles

v. Has no odor, but smell is added

vi. Nontoxic, but classified as asphyxiant

vii. One and one-half times as heavy as air; will sink to lowest point possible

viii. Explosive in concentrations between 1.5 and 10 percent

ix. Shipped from distribution point to point of usage in cylinders and tanks on cargo trucks

x. Stored in cylinders and tanks near point of use; tank or cylinder is connected by steel piping and copper tubing to appliances

xi. Supply may be stopped by shutting valve at tank valve

xii. Leak will produce visible cloud of vapor that hugs ground; fog stream of at least 100 gpm (400 L/min) can be used to dissipate

xiii. Shutoff valve should be located at point where supply line from tank enters structure

xiv. Do not open valve after fire or emergency is terminated; responsibility of owner and LPG supplier

4. Water

a. Should be shut off to prevent water damage from broken pipes

b. Shutoff valves located underground with water meter

c. Location will depending on location of water distribution lines in jurisdiction

d. Water shutoff keys or pipe wrenches should be used to turn tang 90 degrees to pipe

e. Commercial structures and large institutional and industrial facilities have larger supply lines and larger tangs; will require special water shutoff key

f. Restoration responsibility of water department or owner
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Review Question: How can using exposure protection or controlling building utilities help in fire control?
See pp. 1020-1026 of the manual for answers.

Section II:
Supporting Fire Protection Systems at Protected Structures
II. supporting fire protection systems at protected structures
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pp. 1027-1028
Objective 7 — Describe steps taken when supporting fire protection systems at protected structures.
A. Connecting to a FDC

1. One of first priorities at fire in protected structure

2. Allows pumper to supplement water supply and pressure in structure’s sprinkler or standpipe system
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Each is labeled for system and/or building zone it serves

Instructor Note: This information correlates with Skill Sheet 17-I-4. More information is found at the end of this lesson outline.

B. Shutting a Control Valve

1. Stops water flow from activated sprinkler heads

2. Located between sprinkler system and main water supply

3. Used to shut down water supply to entire system

4. Located immediately under alarm valve, dry-pipe or deluge valve, or outside building near sprinkler system

5. Either secured in open position with chain and padlock or electronically supervised to make sure not inadvertently closed

6. Should only be done once fire is under control and IC has given order

Instructor Note: This information correlates with Skill Sheet 17-I-5. More information is found at the end of this lesson outline.

7. If closed, requires firefighter with portable radio so that valve can be reopened if necessary

NOTE: Some departments prefer to plug active sprinklers individually rather than close the fire suppression system’s control valve.
8. Types of control valves

a. Outside stem and yoke (OS&Y) valve

i. Has yoke on outside with threaded stem that opens and closes gate inside valve housing

ii. Threaded portion of stem is visible beyond yoke when valve is open and not visible when valve is closed

b. Post indicator valve (PIV)

i. Hollow metal post that houses valve stem

ii. Attached to valve stem is movable plate with words OPEN or SHUT visible through small glass window on side of housing

iii. When not in use, operating handle is locked to valve housing

c. Wall post indicator valve (WPIV) — Similar to PIV except that it extends horizontally through wall with target and valve operating nut on outside of building

d. Post indicator valve assembly (PIVA)

i. Does not use plate with words OPEN and SHUT

ii. Uses a circular disk inside flat plate on top of valve housing

iii. When valve is open, disk is perpendicular to surrounding plate

iv. When valve is closed, disk is in line with plate that surrounds it

v. Operated with built-in crank

C. Stopping the Flow from a Sprinkler
1. Once fire has been brought under control in protected structure

2. May include use of wooden wedges, sprinkler tongs, and other devices

Instructor Note: This information correlates with Skill Sheet 17-I-6. More information is found at the end of this lesson outline.
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Review Question: What are the steps that must be taken when supporting a fire protection system at a protected structure?
See pp. 1027-1028 of the manual for answers.

Section III:
Deploying Master Stream Devices

III. deploying master stream devices
[image: image61.png]Deploying master stream devices
requires an understanding of
several considerations.

| — .
Situations deployed in

Main uses

Proper placement

Effective for exposure protection to other
structures

- DESTA




pp. 1028-1031
Objective 8 — Explain considerations taken when deploying, supplying, and staffing master stream devices. 
A. Deploying Master Stream Devices

1. Usually deployed in situations where 
a. [image: image62.png]Supplying master streams can be
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Fire is beyond effectiveness of handlines
b. There is need for fire streams in areas that are unsafe for firefighters

2. Four main uses

a. Direct fire attack

b. Indirect fire attack

c. Supplement handlines that are already attacking fire from exterior

d. Provide exposure protection

3. Proper placement

a. Must be properly positioned to apply effective stream on fire

b. If necessary to move, must be shut down

c. Angle at which stream enters structure – Aim stream so it enters structure at upward angle causing it to deflect off ceiling or other overhead objects

d. Place master stream device in location that allows stream to cover most surface area of building

Instructor Note: This information correlates with Skill Sheet 17-I-7. More information is found at the end of this lesson outline.

4. Can be effective for providing exposure protection to other structures

a. Direct stream at surface of structure that faces fire

b. Create water curtain between fire and exposure
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Supplying Master Streams

1. Not practical to supply with anything less than two 2 ½-inch (65 mm) hoselines

2. May be temporarily supplied by one 2 ½-inch (65 mm) line while adding additional hoselines

3. When greater quantities of water are required, third 2 ½-inch (65 mm) or large-diameter supply line will be required

4. Operation consumes large volumes of water that accumulate inside structures
a. Adds weight
b. Increases potential for structural collapse during overhaul and fire investigation activities
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CAUTION: Added water weight from master stream operations increases the potential for structural collapse.
C. Staffing Master Stream Devices

1. [image: image65.png]Elevated master streams are used for
upper stories in multistory buildings.
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Deployment usually requires a minimum of two firefighters

2. Once in place, can be operated by one firefighter

3. When water is flowing, at least one firefighter should be stationed at all times

4. If situation is too dangerous to have firefighters stationed, can be securely anchored in position
D. [image: image66.png]REVIEW QUESTION

I
0
How should a master stream device
be properly deployed?




Elevated Master Streams

1. Used to apply water to upper stories of multistory buildings

2. Can provide exposure protection to endangered structures

3. Can be delivered by a number of different types of aerial apparatus 
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Review Question: How should a master stream device be properly deployed?
See pp. 1028-1030 of the manual for answers.

Section IV:
Suppressing Class C Fires
IV. suppressing class c fires

pp. 1031-1037
Objective 9 — Describe situations that may require suppression of Class C [image: image68.png]Suppression of Class C fires requires
knowledge of energized equipment.




fires. 
A. Suppressing Class C Fires
1. [image: image69.png]


Fires involving energized electrical equipment

2. Can be handled with relative ease once equipment has been de-energized

a. May self-extinguish

b. Will become either Class A or Class B fires

3. May occur in following locations

a. Electric power stations or substations
b. Commercial high-voltage installations

c. Telephone relay switch stations

d. Photovoltaic arrays

e. Electrical substations

f. Railroad lines and yards with electric engines

g. Streetcar and subway tracks or stations

h. Vehicle incidents that involve hybrid or electric vehicles

i. Computer server rooms or data centers
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WARNING: Before initiating fire suppression activities, stop the flow of electricity to the device involved.
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Delicate electronic or computer equipment

a. Require use of clean extinguishing agents such as Halotron®
b. Multipurpose dry-chemical agents are effective, but may be chemically reactive

c. Require considerable cleanup

d. Must not include water due to inherent shock hazard and resulting damage to electrical equipment
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Review Question: What situations may require suppression of a Class C fire?
See pp. 1031-1032 of the manual for answers.
B. Transmission Lines and Equipment

1. [image: image73.png]Fires in electrical transformers
are relatively common.




Can be damaged during earthquakes, snow and ice storms, high winds, tornados, hurricanes, or traffic accidents

2. Can start fires in grass and other vegetation, on exterior of structures, or vehicles

3. To reduce risk of shock from electric current in ground

a. Cordon off circle with radius equal to distance between power poles around point where power line contacts earth

b. If ground cover fire starts – Wait for fire to burn away from point of contact before attempting to extinguish

c. For maximum safety – Only utility personnel should cut electrical power lines
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WARNING: Assume that all power lines are energized until the power company informs you otherwise.

4. Fires in electrical transformers

a. [image: image75.png]


Relatively common

b. Older transformers may present serious health and environmental hazards because of coolant liquids that contain polychlorinated biphenyls (PCBs)
Instructor Note: Remind students that they should always assume that any transformer contains PCBs until proven otherwise. Most have been replaced, but even those marked as containing no PCBs can legally contain up to 49 parts per million.

c. Use a dry chemical or carbon dioxide extinguisher for fires at ground level

d. Allow pole-top fires to burn until utility personnel can extinguish fire with dry-chemical extinguisher from aerial device

C. [image: image76.png]


Underground Transmission Lines

1. Consist of conduits and vaults below grade

2. Can create explosions when fuse opens or short-circuit ignites accumulated gases

a. Can throw utility access covers considerable distance, endangering both public and firefighters

b. Firefighters and public should stay at least 300 feet (91 m) away from site and make sure that apparatus is not positioned over utility access cover
3. Firefighters should not enter electrical utility vault until qualified person has shut off power
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WARNING: Only personnel who are properly trained and equipped for confined space entry should enter a utility vault.
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Commercial High-Voltage Installations

1. Found in many commercial and industrial complexes

2. May house current in excess of 600 volts

3. Usually housed in vaults or fire-resistive rooms with High-Voltage warning signs on entry doors

4. Water should not be used because of damage to electrical equipment not involved in fire

5. Smoke from fires may contain toxic chemicals emitted from plastic installations and coolants used

6. Firefighters properly trained in confined space rescues should enter these only when rescue operations require it and rescue is possible without jeopardizing life of firefighter

a. Entry team must wear full PPE including SCBA

b. Entry personnel must wear tag line monitored by attendant outside enclosure

c. Rapid intervention crew or team (RIC/RIT) is required

d. Entrants should search with clenched fist or back of hand to prevent grabbing energized equipment
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CAUTION: Before cutting into walls and ceilings that may contain electrical wiring or gas piping, verify with the Incident Commander that electrical and gas utilities have been shut off.
[image: image80.png]Several factors influence the
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pp. 1035-1037
Objective 10 — Identify hazards associated with suppressing Class C fires.
E. Electrical Hazards

1. Consequences of electrical shock

a. Cardiac arrest

b. Ventricular fibrillation

c. [image: image81.png]You should know the guidelines
for electrical emergencies.




Respiratory arrest

d. Involuntary muscle contractions

e. Paralysis

f. Surface or internal burns

g. Damage to joints

h. Ultraviolet arc burns to eyes

2. [image: image82.png]You should know the guidelines
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Factors most affecting seriousness of electrical shock

a. Path of electricity through body

b. Degree of skin resistance – Wet (low) or dry (high)
c. Length of exposure

d. Available current – Amperage flow

e. Available voltage – Electromotive force

f. Frequency – Alternating current (AC) or direct current (DC)
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Guidelines for Electrical Emergencies

1. Establish exclusion zone equal to distance between power poles in all directions from downed power lines
2. Be aware that short circuit may have weakened other wires, and they could fall at any time

3. Wear full protective clothing and use only tested and approved tools with insulated handles

4. Guard against electrical shocks, burns, and eye injuries from electrical arcs
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Wait for utility company workers to cut any power lines
6. Use lockout/tagout devices when working on electrical equipment

7. Stay at least 10 feet (3 m) away from power lines when raising or lowering ground ladders or aerial devices

8. Do not touch any vehicle or apparatus that is in contact with electrical wires

9. Do not use solid and straight streams on fires in energized electrical equipment

10. Use fog streams with at least 100 psi (700 kPa) nozzle pressure on energized electrical equipment
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Be aware that live wires outside your field of view may be in contact with wire mesh or steel rail fences, energizing them and posing an electrocution hazard

12. Where wires are down, heed any tingling sensation felt in the feet and back away

13. Maintain a large safety zone around downed electrical wires to avoid ground gradient hazards

14. Remain inside a vehicle or apparatus that is in contact with power lines; if you must leave the vehicle or apparatus, jump clear of the apparatus, landing with both feet together

15. Ground gradient

a. Electrical behavior that produces electrical pulses in ground starting at point where power line contacts earth and expanding out in concentric circles
b. Invisible; imagine ripples that result from throwing stone into pond

c. Stepping from one ripple to another creates electrical differential that will result in shock and physical injury
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If inside gradient field or feel tingling in legs, put or place feet close together and hop or shuffle until out of danger area

e. Do not attempt to walk or crawl as both may place astraddle of ripples

f. Fire fighting boots are designed to meet NFPA® 1971, which requires footwear to provide certain level of protection from electrical shock
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CAUTION: To exit a ground gradient area, keep both feet in contact with each other and hop or shuffle out of the affect area. 
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Review Question: What are some safety guidelines that can be used when suppressing Class C fires?
See pp. 1035-1037 of the manual for answers.

Section V:
Suppressing Class D Fires

V. suppressing class d fires

[image: image89.png]Suppressing Class D fires requires
understanding certain characteristics.




pp. 1037-1038
Objective 11 — Describe actions associated with suppressing Class D fires.
A. Suppressing Class D Fires

1. Combustible metal fires

2. [image: image90.png]REVIEW QUESTION
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Present dual problem of burning at extremely high temperatures and being reactive to water

3. Directing hose streams can result in violent decomposition of water and subsequent release of flammable hydrogen gas

4. Water is only effective for keeping nearby exposures below ignition temperatures

5. [image: image91.png]Learning Objective 12
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Class D extinguishing agents

a. Can be manually shoveled or scooped onto burning metal

b. Can be applied using Class D fire extinguishers in sufficient quantity to completely cover burning metal

6. Emit characteristic brilliant white light that only diminishes when ash layer covers burning material

7. Do not assume that fires are extinguished just because flames are not visible

8. May be extended period of time before area or substance cools to safe levels
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Review Question: How can a Class D fire be suppressed?
See pp. 1037-1038 of the manual for answers.

Section VI:
Suppressing Vehicle Fires
VI. suppressing vehicle fires

pp. 1038-1046
Objective 12 — Explain actions taken when suppressing a vehicle fire. 
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Suppressing Vehicle Fires

1. [image: image94.png]You should know vehicle incident
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Among most common types of fires to which firefighters will be called
2. May be result of collision, malfunction of vehicle propulsion system, or intentional act
3. Require full PPE including SCBA

4. Generate a wide variety of toxic and nontoxic smoke and vapors

5. Fuel sources

a. Gasoline

b. Diesel

c. Electricity

d. Hybrids

e. Compressed or liquefied natural gas

f. Biofuels

g. Hydrogen
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Vehicle Incident Size-Up

1. Decide if incident scene requires diversion of traffic

2. Follow U.S. Department of Transportation (DOT) guidelines for protecting scene from vehicular traffic

3. Determine if there are victims in vehicle and if they require extrication

4. Determine if vehicle is on fire or leaking fuel
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Confirm type of fuel and select appropriate extinguishing agent

6. Avoid components in modern vehicles under constant pressure

7. Follow department’s SOP for establishing scene protection

8. Isolate vehicle from ignition sources or eliminate ignition source

9. [image: image97.png]


Stabilize vehicle

10. Control any downed power lines

11. Address any additional hazards

12. May necessitate use of defensive fire fighting techniques
C. [image: image98.png]Alternative fuel vehicles may be
apparent by certain visual indicators.
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Vehicle Fire Attack

1. Basic procedures

a. Position hoseline between burning vehicle and any exposures

b. Attack fire from 45-degree angle to avoid potential for injuries from exploding hydraulic or pneumatic struts

c. Extinguish any fire near vehicle occupants first

d. Issue “all clear” when all occupants are out of vehicle

e. Extinguish any ground fire around or under vehicle

f. Extinguish any fire remaining in or around vehicle

2. Deploy attack hoseline that will provide minimum 95 gpm (380 L/m) flow rate

3. Approach fire at 45-degree angle to vehicle’s side and from upwind and uphill when possible

4. Deploy backup hoseline as soon as possible

5. Extinguishment will be complete when flaming and smoldering combustion has ceased

Instructor Note: This information correlates with Skill Sheet 17-I-8. More information is found at the end of this lesson outline.

6. Apply water to cool combustible metal components that are not burning but exposed to fire

7. Extraordinary hazards

a. Large-capacity saddle fuel tanks

b. Pressurized natural gas tanks

c. Alternative fuel tanks

d. Hazardous contents

e. Radioactive materials

f. Munitions

g. Vehicles disguised to hide mobile, illegal drug labs

8. Once fire has been controlled, conduct overhaul to check for extension and hidden fires
a. Disconnect battery

b. Secure air bags

c. Cool fuel tanks and any intact, sealed components

9. Engine or trunk compartment fires

a. Must gain access to extinguish fire

b. First use normal methods, then use forcible entry

c. Cool front and rear bumper struts to prevent accidental activation

d. Force entry with manual forcible entry tools or power tools

e. Once truck is open, direct hose stream into space until fire is extinguished
f. In engine compartment fires, fire must be controlled before hood can be opened

i. Direct hose stream through grill or air scoop

ii. Drive piercing nozzle through hood, fenders, or wheel wells

iii. Make or cut an opening large enough for hose stream to be introduced

iv. Use pry tool to create opening between hood and fender, then direct straight stream or narrow fog nozzle in opening
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Passenger compartment fires

a. Use most appropriate nozzle and pattern for situation

b. Attempt to open door; if locked, ask driver for key

c. If normal entry not possible, break window and attack fire with medium fog pattern

11. Undercarriage fires

a. If there is hazard in getting close to vehicle, use straight stream from distance to reach under vehicle

b. If vehicle is on hard surface, direct stream downward and allow water to deflect up toward underside of vehicle

c. Open hood and direct stream through engine compartment
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Alternative Fuel Vehicles

1. Visual indicators

a. Vehicle logos

b. Fuel-specific logos

c. Special fuel ports

d. Distinctive vehicle profiles

[image: image101.png]Natural gas is used in one of two
forms and has specific properties.




CAUTION: There may be no visual indicators that a vehicle uses an alternative fuel source.

2. [image: image102.png]Liquefied petroleum gas is the third
most common vebhicle fuel type.
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Tactics to be considered

a. Park apparatus minimum 100 feet (30 m) from incident

b. Approach from uphill and upwind, if possible

c. Approach from 45-degree angle to vehicle

d. Wear full PPE including SCBA

e. Use nonsparking extrication tools

f. Do not use flares

g. Deploy backup hoseline

h. Select extinguishing agent specific to type of fuel or battery pack

3. [image: image103.png]Electric alternative fuel vehicles
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Natural gas

a. Used in form of compressed natural gas (CNG) and liquefied natural gas (LNG)

b. Properties

i. Clean burning

ii. High ignition temperature

iii. Narrow explosive range

iv. Nontoxic

v. Noncorrosive

vi. Naturally colorless and odorless

vii. Lighter than air
viii. Stored under pressure

ix. Visible flame

c. Most likely vehicles – Government agencies, and taxi, utility, refuse, and mass transit bus companies

d. Fuel tanks located in trunk area, under side panels, or in open bed of pickup trucks

e. Tanks can rupture if exposed to fire, resulting in explosion

f. Pressure-relief device, vent, and fuel shutoff valve may be located in wheel well

g. CNG – Stored under high pressure in gaseous state

h. Tactics for fires or leaks involving CNG vehicles

i. If no fire is visible

(a) Use gas detector to locate leaks, shut off valves, and eliminate any ignition sources

(b) Stay clear of any vapor clouds detected

ii. If fire is visible

(a) Allow fuel to burn itself out

(b) Use water or foam to extinguish if necessary

(c) Use fog stream to disperse vapor clouds

(d) Avoid contact with high velocity jet of escaping gas

i. LNG 

i. Stored in liquid state by cooling to -260°F (-162°C) in double-walled, vacuum-insulated pressure tanks

ii. Lighter than water and has vapor cloud that is heavier than air

iii. Frost on fuel tank exterior indicates tank failure

iv. If no fire or leak

(a) Stabilize vehicle

(b) Set emergency brake or chock tires

(c) Turn off ignition

(d) Shut off gas cylinder valve handle

j. Tactics for fires or leaks involving LNG

i. Avoid any contact with LNG

ii. Stay clear of vapor clouds identified

iii. Shut off ignition to stop fuel flow to leak or fire

iv. Use Purple K dry chemical agent or high-expansion form on surface of LNG fire

v. Use sand or dirt to prevent LNG from entering storm drains

4. [image: image104.png]


Liquefied petroleum gas

a. Third most common vehicle fuel type
b. Characteristics

i. Clean burning

ii. Safer than gasoline

iii. Colorless and odorless in natural state

iv. Stored under pressure

c. Expands rapidly when heated, 1.5 times for every 10 degrees of increase in temperature
d. May be marked with logo

e. Tactics for incidents involving LPG vehicles

i. Approach only from sides at 45-degree angle, never from ends

ii. Use gas detectors to determine leaks and isolate leaks from ignition sources

iii. Allow fire (if present) to self-extinguish

iv. Use foam or water when necessary for extinguishment

v. Direct fire streams at top of LPG tank to provide adequate cooling

vi. Stay clear of any identified vapor clouds
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Electric

a. Should have visible indicators such as vehicle name, logo, charging port on side or front, and distinctive profile

b. Batteries may be located in engine compartment, trunk area, or under vehicle

c. When engine is running, may not be any noise

d. Most also contain 12-volt battery system with separate battery and wiring harness

e. If no fire is visible

i. Secure vehicle

ii. Chock wheels

iii. Turn off ignition

iv. Remove key

f. If smoke is visible

i. Wear full PPE and SCBA

ii. Do not approach

iii. Establish scene security and protect exposures

iv. Avoid contact with fluids

g. Batteries

i. Sole source of power

ii. Many types, designs, and locations

iii. Use inertia switches and pilot circuits to shut off high-voltage system

iv. It will take approximately 5 minutes for energy in system to dissipate

v. Do not cut orange high-voltage cables

vi. Blue and yellow color-coded cables also present electrocution hazard, but do not carry high voltage

vii. Require full PPE, insulated tools, and specific extinguishing agent

h. Hybrids

i. Combine battery electrical systems with gasoline, diesel, biodiesel, and natural gas

ii. Some use photovoltaic solar panel mounted in roof as power source

iii. Shut off power with ignition or power switch and remove ignition key

iv. Water is recommended for extinguishment, although specific agents or tactics may be required
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WARNING: Do not cut or contact any orange, blue, or yellow color-coded electrical cables or components in electric or hybrid electric vehicles.

6. [image: image107.png]Learning Objective 13
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Ethanol/methanol

a. Gasoline blends

b. Water soluble, electrically conductive, clear liquids that have slight gasoline odor

c. Fires burn bright blue and may be hard to see during day

d. Require TI to see flames and locate fire

e. Currently found in over 50 percent of gasoline sold in U.S.

f. If no fire or leak is visible

i. Secure vehicle

ii. Chock tires

iii. Turn off ignition

g. If fuel leak is suspected – Use caution and approach in full PPE and SCBA with hoselines deployed and charged

h. If vehicle is on fire

i. Establish control zone

ii. Use only Alcohol Resistant (AR) Class B foam to extinguish

7. Biodiesel

a. Blend of liquids made from natural plants and diesel

b. Yellow liquid with odor of cooking oil

c. Nontoxic, biodegradable, and sulfur free

d. Slightly lighter than water

e. Has flash point of 266°F (130°C)

f. Used in any vehicle designed for diesel fuel

g. Does not require a logo

h. If leaking – Control leak per SOP and request hazardous materials team

i. If vehicle is on fire – Use dry chemical, CO2, water fog spray, or foam to extinguish

8. Hydrogen

a. Used in some areas of North America, although most are in concept stage

b. Colorless, odorless, nontoxic, and energy efficient

c. Self-ignition temperature of 550°F (287.7°C) with flammability range between 4 to 75 percent

d. Flame is invisible during day; use TI to see flame

e. Marked with manufacturer’s logo

f. Vented fuel cell in truck

g. Tactics for leak or fire

i. Shut off ignition
ii. Isolate fuel from ignition sources

iii. Chocking wheels

iv. Do NOT extinguish fire

v. Protect exposures and allow fuel to burn off

vi. [image: image108.png]Stacked and piled materials present
unique suppression considerations.




If extrication required, do not cut C posts

Review Question: What steps should be taken when suppressing a vehicle fire?
See pp. 1039-1040 of the manual for answers.

Section VII:
Suppressing Fires in Other Class A Materials
VII. suppressing fires in other class a materials
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pp. 1046-1049
Objective 13 — Compare methods used to suppress fires in stacked and piled materials, small unattached structures, and trash containers. 
A. Stacked and Piled Materials

1. [image: image110.png]hazardous materials personnel.




Can be found around all types of occupancies and in all types of jurisdictions

a. Raw materials such as those found at sawmills, lumberyards, and manufacturing facilities

b. Bales of used cardboard or pallets near large retail outlets

c. Miscellaneous and varied materials stored outdoors at residences

d. Bales or large rolls of hay on farms

e. Loose flammable materials such as mulch or fertilizer at nurseries or garden centers

2. Value of materials vary widely

3. Greatest danger to exposures

4. Goal – Confine fire to pile or building of origin

5. Fire streams should be directed at extreme edge of fire, controlling spread

6. Use straight stream from distance and then shift to fog pattern

Instructor Note: This information correlates with Skill Sheet 17-I-9. More information is found at the end of this lesson outline.

7. Class A foam very effective

B. [image: image111.png]Trash container fires vary in size and
create toxic combustion products.
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Small Unattached Structures

1. Found in all jurisdictions in varying shapes and sizes

2. Not defined by NFPA®
3. Unless overwhelming reason, primary mission to prevent fire spread

4. Class A foam and fog streams very effective

5. May be used for storage of miscellaneous chemicals, flammable/combustible liquids, explosives, or illegal materials
6. If question of hazard, apply water through straight stream, protect exposures, allow structure to self-extinguish
Instructor Note: This information correlates with Skill Sheet 17-I-10. More information is found at the end of this lesson outline.

Instructor Note: Discuss the Information Box “Clandestine Drug Labs” on p. 1048 of the manual. Discuss with students the hazards and dangers associated with these drug labs.
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CAUTION: Chemicals used in the production of some illegal drugs are extremely toxic and volatile. Incidents involving them may require the assistance of trained hazardous materials personnel.
C. [image: image113.png]Learning Objective 14
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Trash Container Fires

1. Vary greatly in size

2. Create toxic products of combustion

3. Require full PPE and SCBA

4. May include

a. Hazardous materials or plastics that emit highly toxic smoke and gases

b. Aerosol cans and batteries which may explode when exposed to heat

c. Biological waste in marked or unmarked containers

5. Once fire is controlled, may be possible to use standard overhaul techniques

6. May require Class A foam

7. Some departments use master stream to flood container with water to drown hidden fires; can present containment problems if water becomes contaminated with hazardous substance

Instructor Note: This information correlates with Skill Sheet 17-I-11. More information is found at the end of this lesson outline.

[image: image114.png]Ground cover fires vary in size,
location, and causes.

Sze Mayocar Couses  Characteristis  Influences.

Natursl

vy areatly

Human




Review Question: What are the factors that influence suppression methods in stacked and piled materials, small unattached structures, and trash containers?
See pp. 1046-1049 of the manual for answers.

Section VIII:
Combating Ground Cover Fires
VIII. combating ground cover fires

pp. 1049-1057
Objective 14 — Summarize the main influences on ground cover fire [image: image115.png]


behavior.
A. Combating Ground Cover Fires

1. Vary greatly in size
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May occur in a number of different places

3. Causes – Natural or human

a. Lightning strikes

b. Autoignition

c. Volcanic activity

d. Sparks from rockslides

e. Arson

f. Discarded smoking materials

g. Campfires

h. Sparks or other ignition sources from machinery

i. Electrical shorts in power lines and fences

4. Characteristics very different from fires in burning buildings

5. Influences – Fuel, weather, topography
6. Can burn rapidly and continuously
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WARNING: Ground cover fires can be deadly to firefighters even if they are working in very light fuels or working during the overhaul phase of an operation.
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Review Question: What are a few of the main causes of ground cover fires?
See pp. 1049 of the manual for answers.
pp. 1050
Objective 15 — Compare types of ground cover fires.
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Types of Ground Cover Fires

1. Ground fire

a. Burns in layer of dead organic matter that generally covers soil in forested area

b. [image: image120.png]Learning Objective 16
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Slow-moving, smoldering

c. Can go undetected for months before entering flaming stage

d. Generally limited to forest

e. Very difficult to extinguish

2. Surface fire

a. Most common type

b. Burns on soil surface, consuming low-lying grass, shrubs, and other vegetation

c. Can occur anywhere

d. Can be natural or human caused

3. Crown fire

a. Wind-driven, high-intensity

b. Moves through tree tops of heavily forested areas

c. Typical causes – Lightning strikes or extensions from ground or surface fires

d. Called ladder fires because fire spreads upward through small tress, fallen timber, and vines to reach forest canopy

NOTE: Some documents include the ladder fire as a fourth type of ground cover fire.
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Review Question: How do surface fires and crown fires compare with ground fires?
See pp. 1050 of the manual for answers.
pp. 1051
Objective 16 — Describe elements that influence ground cover fire behavior.
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Ground Cover Fire Behavior

1. Two elements of fire triangle always present – Oxygen and fuel

2. Addition of ignition source results in ground cover fire

3. [image: image123.png]Ground cover fire behavior is
influenced by topography.
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Fuel – Categorized based on location
a. Subsurface fuels — Roots, peat, and other partially decomposed organic matter that lie under surface of ground

b. Surface fuels

i. Needles

ii. Duff

iii. Twigs

iv. Grass

v. Field crops

vi. Brush up to 6 feet (2 m) in height

vii. Downed limbs

viii. Logging slash

ix. Small trees on or immediately adjacent to surface of ground

c. Aerial fuels — Suspended and upright fuels physically separated from ground’s surface to extent that air can circulate freely between them and ground

d. Factors affecting burning characteristics

i. Fuel size – Small or light fuels burn faster than heavier ones

ii. Compactness – Tightly compacted fuels burn slower than those that are loosely piled

iii. Continuity – Fire spreads faster when fuels are close together

iv. Volume – Amount of fuel present in given area influence’s intensity and amount of water needed
v. Fuel moisture content – Fuels that contain less moisture ignite more easily and burn with greater intensity

4. [image: image124.png]REVIEW QUESTIONS
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Weather

a. Wind

i. Fans flames into greater intensity 

ii. Supplies fresh air that speeds combustion

b. Temperature 

i. Has effects on wind and is closely related to relative humidity

ii. Primarily affects fuels as result of long-term drying

c. Relative humidity – Has significant effect on dead fuels that only gain moisture from surrounding air rather than their root system

d. Precipitation – Largely determines moisture content of live fuels
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Topography – Features of earths’ surface

a. Steepness of slope affects fire spread – Fires spread faster uphill than downhill; the steeper the slope, the faster the fire spreads

b. Other factors 

i. Aspect

(a) Compass direction a slope faces

(b) Determines effects of solar heating

(c) In North America, full southern exposures receive more of sun’s direct rays and therefore receive more heat

ii. Local terrain features – May alter airflow and cause turbulence or eddies, resulting in erratic fire behavior

iii. Drainages

(a) Create turbulent updrafts, causing chimney effect

(b) Critical in chutes and saddles

(c) Fires can spread extremely fast
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Review Question: What three elements influence ground cover fire behavior?
See pp. 1051-1052 of the manual for answers.
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pp. 1052-1053
Objective 17 — Identify the parts of a ground cover fire. 
D. Parts of a Ground Cover Fire

1. Origin

a. Area from where fire started

b. [image: image128.png]Learning Objective 18
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Point from which fire spreads

2. Head

a. Part of ground cover fire that spreads most rapidly

b. Usually found on opposite side of fire from area of origin and in direction toward which wind is blowing

c. Burns intensely 

d. Usually does most damage

e. Key to controlling fire – controlling head and preventing formation of new head

3. Finger

a. Long narrow strip of fire extending from main fire

b. Usually occurs when fire burns into area that has both light fuel and patches of heavy fuel

c. Can form new heads

4. Perimeter

a. Outer boundary, or distance around outside edge, of burning or burned area

b. Will continue to grow until fire is suppressed

5. Heel

a. Side opposite head

b. Usually burns downhill or against wind

c. Burns slowly and quietly

d. Easier to control than head

6. Flanks

a. Sides, roughly parallel to main direction of fire spread

b. Form fingers

c. Can change into head with shift in wind direction

7. Spot fire

a. Caused by flying sparks or embers landing outside main fire

b. Present hazard to personnel and equipment

c. Must be extinguished quickly or will form new head and continue to grow in size

8. Islands

a. Patches of unburned fuel inside fire perimeter
b. Potential fuels for more fire

c. Must be patrolled frequently and checked for spot fires

9. Green

a. Area of unburned fuels next to involved area

b. Simply opposite of burned area and does NOT indicate that area is safe

10. Black

a. Opposite of green

b. Area in which fire has consumed or “blackened” fuels

c. Can sometimes be relatively safe during fire, but can be very hot and smoky
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Review Question: What are the parts of a typical ground cover fire?
See pp. 1052-1053 of the manual for answers.
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pp. 1054
Objective 18 — Describe protective clothing and equipment used in fighting ground cover fires. 
E. Protective Clothing and Equipment

1. [image: image131.png]Learning Objective 19
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Standard structural turnout clothing is inappropriate – Need wildland fire protective clothing

2. Should meet requirements of NFPA® 1977
3. NFPA® 1500 specifies minimum PPE for firefighters to participate in ground cover fire fighting

a. Helmet with eye protection and neck shroud

b. Flame retardant shirt and pants

c. Protective footwear

d. Gloves

e. Fire shelter

4. Most wildland fire agencies also provide

a. Canteen or bottled water

b. Backpack or web belt for carrying extra gear
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Review Question: What types of protective clothing and equipment can be used when fighting ground cover fires?
See pp. 1054 of the manual for answers.
pp. 1054
Objective 19 — Describe methods used to attack ground cover fires. 
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Attacking the Fire

1. Direct – Action taken directly against flames at its edge or closely parallel to it
2. Indirect
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Used at varying distances from advancing fire

b. Starting from anchor point, line is constructed some distance from fire’s edge and unburned intervening fuel is allowed to self-extinguish

c. Generally used against fires that are too hot, too fast, or too big for direct attack

3. May begin with one attack method and switch to another

Instructor Note: This information correlates with Skill Sheet 17-I-12. More information is found at the end of this lesson outline.
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Review Question: How do direct attack and indirect attack methods for ground fires compare with one another?
See pp. 1054 of the manual for answers.
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pp. 1055-1057
Objective 20 — Summarize safety principles and practices when fighting ground cover fires. 

G. Safety Principles and Practices

1. Size-up information
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Fire location

b. Fire type

c. Incident access

d. Exposures

e. Weather conditions

f. Wind direction

g. Wind velocity

h. Topography

i. Visibility

j. Resources

i. Water supply

ii. Personnel

iii. Apparatus/equipment
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Lookouts, communications, escape routes, and safety zones (LCES)

a. LCES – Situational awareness technique that stands for

i. Lookout

ii. Communications

iii. Escape routes

iv. Safety zones

b. Can be used for any size ground cover fire

c. Lookouts

i. Used to monitor fire development and spread

ii. Used to watch for rekindles within burned are and keep IC informed

iii. Placed in locations that can observe fire without being in front of fire

iv. May include helicopters or airplanes
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Communications

i. Essential part of any ground cover operation

ii. IC must be kept informed, and must be in communication with every unit or person operating in incident

e. Escape route – Marked path that leads to safety zone and is short enough to allow personnel to safety travel to it

f. Safety zone – Should be available in burned area if it is sufficiently cooled and accessible

3. [image: image140.png]Learning Objective 21
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Ten standard fire fighting orders

a. Developed by the U.S. Department of Agriculture’s Forest Service due to wildland firefighter deaths

b. Violating any of these orders can result in fatality or serious injury

c. Since inception, have been applied to all fire fighting situations
d. Orders

i. Keep informed on fire weather conditions and forecasts

ii. Know what the fire is doing at all times

iii. Base all actions on current and expected behavior of the fire

iv. Identify escape routes and safety zones, and make them known

v. Post lookouts when there is possible danger

vi. [image: image141.png]Learning Objective 22
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Be alert, keep calm, think clearly, and act decisively

vii. Maintain prompt communications with your forces, your supervisor, and adjoining forces

viii. Give clear instructions and ensure that they are understood

ix. Maintain control of your forces at all times

x. Fight fire aggressively, providing for safety first

Instructor Note: In addition to these orders, there are 18 Watch Out Situations that should be reviewed and practiced during ground cover fires. This list is provided in Appendix E of the manual.
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Non-fire hazards

a. Unstable hazard trees – Trees that have been weakened by age or fire may collapse
b. Animals – Animals that have escaped fire as well as reptiles may be found in caves and confined spaces

c. Insects – Usually more of nuisance than hazard; some can be fatal to persons with allergies

d. Electrified fences – All wire strand fences should be considered electrified until proven otherwise

e. Electrical power lines – Ground cover fires can cause power poles to fall and power lines to break

f. Explosives – May be found around military training areas, near construction sites, and in areas open to hunting
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Hazardous materials – Treat like hazardous materials incident; establish a perimeter and withdraw designated distance

h. Rolling or falling debris – Can fall and strike or create slipping or tripping hazard

i. Pits or shafts – May be covered by loose debris

j. Animal traps – Those used for hunting may be hidden under brush much like booby traps
k. Lightning — Requires special precautions

i. Be aware of weather

ii. Do not stand under tall, isolated trees

iii. Stay away from open water, metal objects, equipment, or wire fences

iv. In forested area, seek shelter in low ravine

v. If in flat field, drop to knees and bend forward putting hands on knees

l. Heart failure
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Review Question: What safety principles and practices should firefighters use when fighting ground cover fires?
See pp. 1055-1057 of the manual for answers.

Section IX:
Skill Sheets

IX. SKILL SHEETS

pp. 1078-1082
Objective 21 — Attack a structure fire using a direct, indirect, or combination [image: image145.png]Learning Objective 26
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attack.
A. Skill Sheet 17-I-1
1. For this skill sheet, students will perform the skills to attack a structure fire using a direct, indirect, or combination attack
2. This skill sheet can be found in the Skills Evaluation Checklist 17-I-1 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1013-1014 of the manual
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pp. 1083-1085
Objective 22 — Attack a structure fire above, below, and at ground level – Interior attack. 
B. Skill Sheet 17-I-2
1. For this skill sheet, students will perform the skills to attack a structure fire above, below, and at ground level – Interior attack
2. This skill sheet can be found in the Skills Evaluation Checklist 17-I-2 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1016-1020 of the manual

pp. 1086
Objective 23 — Turn off building utilities. 
C. Skill Sheet 17-I-3
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For this skill sheet, students will perform the skills to turn off building utilities
2. This skill sheet can be found in the Skills Evaluation Checklist 17-I-3 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1022-1026 of the manual

pp. 1087
Objective 24 — Connect supply fire hose to a fire department connection. 
D. Skill Sheet 17-I-4
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For this skill sheet, students will perform the skills to connect supply fire hose to a fire department connection
2. This skill sheet can be found in the Skills Evaluation Checklist 17-I-4 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1027 of the manual

pp. 1088
Objective 25 — Operate a sprinkler system control valve. 
E. [image: image149.png]Learning Objective 30
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Skill Sheet 17-I-5
1. For this skill sheet, students will perform the skills to operate a sprinkler system control valve
2. This skill sheet can be found in the Skills Evaluation Checklist 17-I-5 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1027-1028 of the manual

pp. 1089-1090
Objective 26 — Stop the flow of water of an activated sprinkler. 
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Skill Sheet 17-I-6
1. For this skill sheet, students will perform the skills to stop the flow of water of an activated sprinkler
2. This skill sheet can be found in the Skills Evaluation Checklist 17-I-6 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1028 of the manual

pp. 1091
Objective 27 — Deploy and operate a portable master stream device. 
G. Skill Sheet 17-I-7
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For this skill sheet, students will perform the skills to deploy and operate a portable master stream device
2. This skill sheet can be found in the Skills Evaluation Checklist 17-I-7 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1028-1029 of the manual

pp. 1092-1093
Objective 28 — Attack a passenger vehicle fire. 
H. Skill Sheet 17-I-8
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For this skill sheet, students will perform the skills to attack a passenger vehicle fire
2. This skill sheet can be found in the Skills Evaluation Checklist 17-I-8 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1039-1041 of the manual

pp. 1094
Objective 29 — Attack a fire in stacked or piled materials. 
I. Skill Sheet 17-I-9
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For this skill sheet, students will perform the skills to attack a fire in stacked or piled materials
2. This skill sheet can be found in the Skills Evaluation Checklist 17-I-9 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1046-1047 of the manual

pp. 1095
Objective 30 — Attack a fire in a small unattached structure.
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Skill Sheet 17-I-10
1. For this skill sheet, students will perform the skills to attack a fire in a small unattached structure
2. This skill sheet can be found in the Skills Evaluation Checklist 17-I-10 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1047 of the manual

pp. 1096
Objective 31 — Extinguish a fire in a trash container. 
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Skill Sheet 17-I-11
1. For this skill sheet, students will perform the skills to extinguish a fire in a trash container
2. This skill sheet can be found in the Skills Evaluation Checklist 17-I-11 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1048-1049 of the manual

pp. 1097
Objective 32 — Attack a ground cover fire. 
L. Skill Sheet 17-I-12
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For this skill sheet, students will attack a ground cover fire
2. This skill sheet can be found in the Skills Evaluation Checklist 17-I-12 on the curriculum flash drive

3. This checklist corresponds with the information on pp. 1051-1054 of the manual


Section X:
Summary and Review 
X. SUMMARY AND REVIEW
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Chapter Summary

1. Attacking fires early in development is an important aspect of a successful fire fighting operation. In addition, selecting and applying the most effective fire attack strategy and tactics are also important. 
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Failing to do any of these things can result in a fire growing out of control, an increase in fire damage and loss, and possibly in firefighter injuries. 

3. Firefighters need to know how to safely and effectively attack and extinguish fires involving structures, vehicles, stacked and piled materials, and ground cover. 

B. Review Questions

1. What initial factors must be considered when suppressing structure fires? (1004)
2. What are the factors that must be considered when making entry? (1011-1012)
3. How do direct attack and combination attack techniques compare with one another? (1014)
4. What are the main differences between indirect attack and gas cooling techniques? (1014-1015)
5. How does the presence or absence of a standpipe system impact upper level structure fires? (1016-1017)
6. What are the main actions that should be taken when attacking a belowground structure fire? (1017-1018)
7. How quickly can floor assemblies over basements reach a point of collapse? (1020)
8. How can using exposure protection or controlling building utilities help in fire control? (1020-1024)
9. What are the steps that must be taken when supporting a fire protection system at a protected structure? (1027)
10. How should a master stream device be properly deployed? (1028-1029)
11. What situations may require suppression of a Class C fire? (1031-1032)
12. What are some safety guidelines that can be used when suppressing Class C fires? (1035)
13. How can a Class D fire be suppressed? (1037-1038)
14. What steps should be taken when suppressing a vehicle fire? (1038)
15. What are the factors that influence suppression methods in stacked and piled materials, small unattached structures, and trash containers? (1046)
16. What are a few of the main causes of ground cover fires? (1049)
17. How do surface fires and crown fires compare with ground fires? (1050)
18. What three elements influence ground cover fire behavior? (1051-1052)
19. What are the parts of a typical ground cover fire? (1052-1053)
20. What types of protective clothing and equipment can be used when fighting ground cover fires? (1054)
21. How do direct attack and indirect attack methods for ground fires compare with one another? (1054)
22. What safety principles and practices should firefighters use when fighting ground cover fires? (1054)
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