Live Fire Training: Principles and Practice 

Chapter 6: Acquired Structures

Chapter 6

Acquired Structures

Chapter Overview

Chapter 6 presents an overview of preparing an acquired structure for a live fire training evolution. It begins by describing how to evaluate a structure for its suitability as a training site and details the various components of a preburn plan, including an emergency plan and water requirements. The chapter then describes the steps that are necessary to prepare a site ahead of time. Finally, it details the actual preparation, enactment, and conclusion of the live fire evolution.
NFPA Standards

4.2.1* Any acquired structure that is considered for a structural fire training exercise shall be prepared for the live fire training evolution. [pp 106–114]

4.2.2* Preparation shall include application for and receipt of required permits and permissions. [p 103]

4.2.3* Ownership of the acquired structure shall be determined prior to its acceptance by the AHJ. [p 103]

4.2.4 Evidence of clear title shall be required for all structures acquired for live fire training evolutions. [p 103]

4.2.5* Written permission shall be secured from the owner of the structure in order for the fire department to conduct live fire training evolutions within the acquired structure. [p 103]

4.2.6 A clear description of the anticipated condition of the acquired structure at the completion of the evolution(s) and the method of returning the property to the owner shall be put in writing and shall be acknowledged by the owner of the structure. [p 103]

4.2.7* Proof of insurance cancellation or a signed statement of nonexistence of insurance shall be provided by the owner of the structure prior to acceptance for use of the acquired structure by the AHJ. [p 103]

4.2.8 The permits specified in this chapter shall be provided to outside, contract, or other separate training agencies by the AHJ upon the request of those agencies. [p 103]

4.2.9* All hazardous storage conditions shall be removed from the structure or neutralized in such a manner as to not present a safety problem during use of the structure for live fire training evolutions. [p 109]

4.2.9.1 Closed containers and highly combustible materials shall be removed from the structure. [pp 108, 112]

4.2.9.2 Oil tanks and similar closed vessels that cannot be removed shall be vented to prevent an explosion or overpressure rupture. [pp 108, 112]

4.2.9.3 Any hazardous or combustible atmosphere within the tank or vessel shall be rendered inert. [p 112]

4.2.10 All hazardous structural conditions shall be removed or repaired so as to not present a safety problem during use of the structure for live fire training evolutions.    [p 112]

4.2.10.1 Floor openings shall be covered. [p 111]

4.2.10.2 Missing stair treads and rails shall be repaired or replaced. [pp 108, 113]

4.2.10.3 Dangerous portions of any chimney shall be removed. [p 109]

4.2.10.4 Holes in walls and ceilings shall be patched. [p 111]

4.2.10.5* Low-density combustible fiberboard and other unconventional combustible interior finishes shall be removed. [p 111]

4.2.10.6* Extraordinary weight above the training area shall be removed. [p 112]

4.2.11 All hazardous environmental conditions shall be removed before live fire training evolutions are conducted in the structure. [p 109]

4.2.11.1 Debris creating or contributing to unsafe conditions shall be removed. [p 109]

4.2.11.2* Roof ventilation openings that are normally closed but can be opened in the event of an emergency shall be permitted to be utilized. [p 109]

4.2.11.3 Utilities shall be disconnected. [p 108]

4.2.11.4 Any toxic weeds, insect hives, or vermin that could present a potential hazard shall be removed. [p 106]

4.2.11.5 All forms of asbestos deemed hazardous to personnel shall be removed by an approved asbestos removal contractor. [p 108]

4.2.12.1 Exits from the acquired structure shall be identified and evaluated prior to each training burn. [pp 106–108]

4.2.12.2 Participants of the live fire training shall be made aware of exits from the acquired structure prior to each training burn. [p 113]

4.2.13 Buildings that cannot be made safe as required by this chapter shall not be utilized for interior live fire training evolutions. [p 102]

4.2.14 Adjacent buildings or property that might become involved shall be protected or removed. [p 102]

4.2.15 Utility services adjacent to the live burn site shall be removed or protected. [p 108]

4.2.16 Trees, brush, and surrounding vegetation that create a hazard to participants shall be removed. [p 106]

4.2.17 Combustible materials, other than those intended for the live fire training evolution, shall be removed or stored in a protected area to preclude accidental ignition. [p 109]

4.2.18 Property adjacent to the training site that could be affected by the smoke from the live fire training evolution, such as railroads, airports or heliports, and nursing homes, hospitals, or other similar facilities, shall be identified. [p 102]

4.2.19 The persons in charge of the adjacent properties identified in 4.2.18 shall be informed of the date and time of the evolution. [p 114]

4.2.20* Streets or highways in the vicinity of the training site shall be surveyed for potential effects from live fire training evolutions, and safeguards shall be taken to eliminate possible hazards to motorists. [p 102]

4.2.21 Fire lines shall be established to keep pedestrian traffic in the vicinity of the training site clear of the operations area of the live burn. [p 114]

4.2.23 The instructor-in-charge shall determine the rate and duration of waterflow necessary for each individual live fire training evolution, including the water necessary for control and extinguishment of the training fire, the supply necessary for backup lines to protect personnel, and any water needed to protect exposed property. [pp 104–105]

4.2.23.1 The minimum water supply and delivery for live fire training evolutions shall meet the criteria identified in NFPA 1142, Standard on Water Supplies for Suburban and Rural Firefighting. [pp 104–105]

4.2.23.2 A minimum reserve of additional water in the amount of 50 percent of the fire flow demand determined in 4.2.23.1 shall be available to handle exposure protection or unforeseen situations. [pp 104–105]

4.2.23.3* Separate sources shall be utilized for the supply of attack lines and backup lines in order to preclude the loss of both water supply sources at the same time. [pp 104–105]

4.2.24.1 An area for parking fire apparatus and vehicles that are not a part of the evolution shall be designated so as not to interfere with fireground operations. [p 106]

4.2.24.2 If any of the apparatus described in 4.2.24.1 is in service to respond to an emergency, it shall be located in an area to facilitate a prompt response. [p 106]

4.2.24.3 Where required or necessary, parking areas for police vehicles or for the press shall be designated. [p 106]

4.2.24.5 Ingress and egress routes shall be designated, identified, and monitored during the training evolutions to ensure their availability in the event of an emergency. [pp 106–107]

4.2.25.3 All features of the training areas and structure shall be indicated on the preburn plan. [p 103]

4.2.25.4 Prior to the conduct of any live fire training, all participants shall be required to conduct a walk-through of the acquired structure in order to have a knowledge of and familiarity with the layout of the acquired structure and to facilitate any necessary evacuation of the acquired structure. [pp 103, 116]

4.2.26 All spectators shall be restricted to an area outside the operations area perimeter established by the safety officer. [p 114]

4.2.26.1 Control measures such as ropes, signs, and fire line markings shall be posted to indicate the perimeter of the operations area. [p 114]

4.2.26.2 Visitors who are allowed within the operations area perimeter shall be escorted at all times. [p 115]

4.2.26.3 Visitors who are allowed within the operations area perimeter shall be equipped with and shall wear complete protective clothing in accordance with manufacturer’s instructions and in accordance with 6.4.17.1 through 6.4.17.7. [p 115]

4.2.27 All possible sources of ignition, other than those that are under the direct supervision of the person responsible for the start of the training fire, shall be removed from the operations area. [pp 113, 117]

4.3.1 The fuels that are utilized in live fire training evolutions shall have known burning characteristics that are as controllable as possible. [p 115]

4.3.2 Unidentified materials, such as debris found in or around the structure that could burn in unanticipated ways, react violently, or create environmental or health hazards, shall not be used. [pp 111, 115]

4.3.3* Pressure-treated wood, rubber, and plastic, and straw or hay treated with pesticides or harmful chemicals shall not be used. [pp 111, 115]

4.3.4* Fuel materials shall be used only in the amounts necessary to create the desired fire size. [p 113]

4.3.5 The fuel load shall be limited to avoid conditions that could cause an uncontrolled flashover or backdraft. [p 113]

4.3.7* The instructor-in-charge shall assess the selected fire room environment for factors that can affect the growth, development, and spread of fire. [p 113]

4.3.8* The instructor-in-charge shall document fuel loading, including all of the following:
(1) Furnishings

(2) Wall and floor coverings and ceiling materials

(3) Type of construction of the structure, including type of

roof and combustible void spaces

(4) Dimensions of the room [p 113]

4.3.9* The training exercise shall be stopped immediately when the instructor-in-charge determines through ongoing assessment that the combustible nature of the environment represents a potential hazard. [p 103]

4.3.10 An exercise stopped as a result of an assessed hazard according to 4.3.9 shall continue only when actions have been taken to reduce the hazard. [pp 103–104]

4.4.6* The instructor-in-charge of the live fire training evolutions shall determine, prior to each specific evolution, the number of training attack lines and backup lines that are

necessary. [pp 104–105]

4.4.6.1 Each hose line shall be capable of delivering a minimum of 360 L/min (95 gpm). [p 104]

4.4.6.2 Backup lines shall be provided to ensure protection for personnel on training attack lines. [pp 104–105]

4.4.13 A search of the acquired structure shall be conducted to ensure that no unauthorized persons, animals, or objects are in the acquired structure immediately prior to ignition. [p 116]

4.4.15 Only one fire at a time shall be permitted within an acquired structure. [p 113]

4.4.16 Fires shall not be located in any designated exit paths. [p 113]

4.4.19 One person who is not a student shall be designated as the “ignition officer” to control the materials being burned. [p 116]

4.4.19.1 The ignition officer shall wear full protective clothing, including SCBA, as required in 6.4.17.1 through 6.4.17.7, when performing this control function. [p 117]

4.4.19.2 A charged hose line shall accompany the ignition officer when he or she is igniting any fire. [p 117]

4.4.19.3 The decision to ignite the training fire shall be made by the instructor-in-charge in coordination with the safety officer. [p 117]

4.4.19.4 The fire shall be ignited by the ignition officer in the presence of and under the direct supervision of the safety officer. [p 116]

9.1.2* For acquired structures, records pertaining to the structure shall be completed.   [p 103]

9.1.3 Upon completion of the training session, an acquired structure shall be formally turned over to the control of the property owner; the process shall include the completion of a standard form indicating the transfer of authority for the acquired structure. [p 121]

Additional NFPA Standards

NFPA 1142, Standard on Water Supplies for Suburban and Rural Firefighting
Objectives and Resources

Knowledge Objectives

After studying this chapter, you will be able to:

1. Define an acquired structure according to NFPA 1403. 

2. Describe how to perform an initial evaluation on an acquired structure.

3. Identify the responsibilities of the owner of the acquired structure.

4. Identify the information that must be included in the preburn plan for an acquired structure.

5. Describe how to ensure the water supply is adequate for training evolutions.

6. Describe how to prepare an acquired structure for live fire training.

7. Describe how to secure access to the site of the acquired structure.

8. Identify the equipment and supplies required to prepare an acquired structure for live fire training.

9. Identify the precautions to take to ensure proper entry and egress for the acquired structure.

10. Identify the structural elements to evaluate when preparing an acquired structure for live fire training.

11. Describe the steps of preparing the interior of an acquired structure for live fire training.

12. Describe how to ensure the safety of the occupants of the homes and businesses adjacent to the acquired structure.

13. List the equipment and supplies required for live fire training in an acquired structure.

14. Describe how fuel for ignition is prepared safely.

15. List the steps to follow prior to the ignition phase.

16. Describe how to ensure safety in preparing for and during the final controlled burn.

17. Describe tasks involved in the overhaul phase.

18. Describe the benefits of a postevolution debriefing.
Skills Objectives

1. Inspect and prepare an acquired structure for live fire training.

Readings and Preparation

Review all instructional materials, including Live Fire Training: Principles and Practice, Chapter 6, and all related presentation support materials.

Support Materials

· Dry erase board and markers or chalkboard and chalk

· LCD projector, slide projector, overhead projector, and projection screen

· PowerPoint presentation, overhead transparencies, or slides 

Presentation Overview

	Total time: 2 hours (with enhancements)

	
	Activity Type
	Time

	Pre-Lecture
	
	

	You Are the Live Fire Training Instructor 
	Small Group Activity/Discussion
	10 minutes

	Notes _________________________________________________________________________

______________________________________________________________________________




	Lecture
	
	

	I. Introduction

	Lecture/Discussion
	15 minutes 

	Notes_________________________________________________________________________

______________________________________________________________________________



	II. Initial Evaluation
	Lecture/Discussion
	15 minutes

	Notes_________________________________________________________________________

______________________________________________________________________________



	III. Initial Preparation

	Lecture/Discussion
	15 minutes

	Notes_________________________________________________________________________

______________________________________________________________________________



	IV. Live Fire Training 
Evolution Preparation
	Lecture/Discussion
	5 minutes

	Notes_________________________________________________________________________

______________________________________________________________________________



	V. Operations

	Lecture/Discussion
	5 minutes

	Notes_________________________________________________________________________

______________________________________________________________________________



	VI. Final Controlled Burn 

	Lecture/Discussion
	2 minutes

	Notes_________________________________________________________________________

______________________________________________________________________________



	VII. Postevolution Debriefing 

	Lecture/Discussion
	2 minutes

	Notes_______________________________________________________________________________________________________________________________________________________



	VIII. Summary
	Lecture/Discussion
	5 minutes

	Notes_________________________________________________________________________

______________________________________________________________________________




	Post-Lecture

	I. Wrap-Up Activities

Live Fire Training Instructor in Action 
	Individual/Small Group Activity/Discussion
	30 minutes

	II. Assignments
	Lecture
	5 minutes


Pre-Lecture

You Are the Live Fire Training Instructor 

Time: 10 Minutes

Small Group Activity/Discussion

Purpose

The purpose of this exercise is to give students practice in evaluating the appropriateness of a structure that has been donated for a live fire training evolution. Students consider what needs to occur to prepare the structure for a training evolution. They also consider personnel needs.
Instructor Directions

1. Direct students to read the “You Are the Live Fire Training Instructor” scenario found at the beginning of Chapter 6.

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 activity and ask students to turn in their comments on a separate piece of paper.

Lecture
I. Introduction

Time: 15 Minutes

Slides: 1–9

Lecture/Discussion

A. NFPA 1403, Standard on Live Fire Training Evolutions, defines an acquired structure as one that is obtained by the authority having jurisdiction (AHJ) from a property owner for the purpose of conducting live fire training evolutions.

1. Chapter 6 assists live fire training instructors in preparing a structure and conducting a safe training episode within it.

II. Initial Evaluation
Time: 15 Minutes

Slides: 10–20

Lecture/Discussion

A. Any acquired structure that is up for live fire training consideration must be prepared for the training evolution.

1. Consider the reasons an owner has offered the structure:

a. It may have lost value due to disrepair.

b. It may be unsafe and unsuitable to the fire department.

2. NFPA 1403: “Buildings that cannot be made safe as required by this chapter shall not be utilized for interior live fire training evolutions.”

3. Considerations when assessing the suitability of a structure include:

a. Proximity to other structures and exposures

b. Adjacent properties that could adversely be affected by smoke produced during evolutions

c. Adjacent properties where even the presence of fire and fire apparatus could be an issue, causing concern or disruption 

d. Locations where local transportation could be affected
e. Site access restrictions, and parking for apparatus and equipment

f. Obvious structural integrity, such as a sagging roof or floors, or cracks in brick or masonry walls

g. A structure that has already had a fire

h. Does the structure provide for the fire department’s needs?

i. Other discernable issues and concerns such as past occupancy or contamination to the building or site, either by construction materials or by other means

B. Owner responsibilities
1. The owner needs to be advised of his or her responsibilities and of the costs involved.

a. Careful record keeping is critical.

b. Use checklists to ensure all documents are in order.

2. Before making a final decision on the structure, first determine the following:

a. Evidence of ownership and clear title

b. Proof of fire insurance cancellation or a signed statement of the nonexistence of insurance

c. Written permission from the owner detailing what the fire department can or will do with the structure

d. A document signed by both parties that details the responsibility to obtain the necessary permits and inspections, the cost of asbestos removal, and any other environmentally prohibited materials or preparation costs

e. A document signed by both parties with a very detailed description of the anticipated condition of the structure at the completion of the evolution(s)

f. Plans for lunch and appropriate cold drinks for the participants can be organized with the property owners.

C. Preburn plan

1. The preburn plan for an acquired structure needs to include details in addition to those common to a permanent training facility.

a. Requires approval by instructor-in-charge and fire department’s chain of command

2. Plan must include the following:

a. Walk-through by all participants prior to evolution and review of emergency procedures

b. Final controlled burn plan, including final check of building for personnel, equipment, conditions, personnel accountability report (PAR), and audible “burn down” signal to all personnel

c. Demobilization plan (release of personnel, returning of equipment, placing fire apparatus back into service, etc.)

d. Transfer of property back to owner

D. Emergency plans
1. Unexpected fires may occur and create an emergency situation.

2. Planning must determine how an unexpected fire will be handled. 

3. NFPA 1403 requires that any time an instructor-in-charge determines that any condition represents a potential hazard, the evolution should stop immediately. 

a. Inform personnel that operation has switched from training to emergency.

b. Restart training only if fire is extinguished and the area is safe to continue.

E. Water supply

1. The instructor-in-charge is required to determine the amount of water needed for the live fire evolution as well as the amount needed for any unforeseen emergency; this requires:

a. How much water is needed

b. Source of water

c. Maintenance of the water supply for both attack and backup hose lines

2. Regulations:

a. NFPA 1142, Standard on Water Supplies for Suburban and Rural Firefighting, determines the minimum requirements for water supplies for structural firefighting.

b. NFPA 1403 requires a minimum reserve of additional water in the amount of 50 percent of the fire flow demand determined to handle exposure protection or unforeseen situations.

3. Determining the required water supply
a. Fire flow rate: amount of water pumped per minute (in gallons per minute or liters per minute) needed to extinguish a fire

b. Minimum water supply requirement: total amount of water, not flow, required for a given structure based on its size, construction, and proximity to other exposures

c. Instructor needs to know:

i. Occupancy hazard

ii. Type of construction

iii. Structure dimensions (length, width, and height)

iv. Any existing exposures 

d. National Fire Academy’s fire flow rate formula: 

i. Fire flow rate (FFR) = (l × w) ÷ 3

ii. l = Length of room/structure and w = width of room/structure.

e. Per NFPA 1142, the minimum water supply (MWS) requirement formula is equal to the total volume (TV) of the structure divided by the Occupancy Hazard Classification (OHC) number multiplied by the Construction Classification (CC) number.

f. If there is an exposure hazard (EH), the result is multiplied by 1.5. 

i. MWS = (TV ÷ OHC) × CC × EH
g. Occupancy Hazard Classification numbers: a set of predetermined factors between 3 and 7 that represent the hazard levels of certain combustible materials, including:

i. Severe hazard occupancies

ii. High hazard occupancies
iii. Moderate

iv. Low

v. Light

h. Construction Classification numbers: a set of predetermined factors between 0.5 and 1.5 that relate to the type of building construction of an acquired structure

i. Per NFPA 1403, attack lines, backup lines, and rapid intervention crew hose lines should each be capable of flowing a minimum of 95 gpm (360 L/min), and two exposure hose lines should be capable of flowing 200 gpm (758 L/min) each.

i. If all hose lines were operating at once, this would require a minimum of 700 gpm (2653 L/min).

j. Review the examples provided in the Live Fire Tips on page 105.

4. Water supply source
a. Water source considerations are different depending on rural or urban setting.

b. The instructor-in-charge needs to ask, “If my primary attack line water source is lost, or the pumper drafting should malfunction, will the backup hose line continue to have an adequate water source?”

c. Consider different backup options in both rural and urban settings.

III. Initial Preparation
Time: 15 Minutes

Slides: 21–32

Lecture/Discussion

A. Access
1. Planning for access to the training site should include the following considerations:

a. Access to and from the training area
b. Access to the property
c. Access around the property
d. Underground dangers
e. Nonparticipant access

B. Equipment and supplies for preparing the building

1. Review the basic and additional items that are necessary to prepare the structure per NFPA 1403 on page 106.

C. Entry and egress for the structure
1. All entry and egress routes must be planned for ahead of time and must be known to all participants.

a. Primary doorways must being clear for normal access.

b. Each room used in training must have two separate means of egress.

2. Precautions to take when selecting rooms include:

a. Trees, brush, and surrounding vegetation that creates a hazard to participants or limits entry and egress shall be removed.

b. Interior and exterior doorways need to be easily accessible, with no obstructions and no drop-offs that could cause injury.

c. Windows need to be easily accessible for emergency egress, and when windows are covered for the training evolutions, these coverings must be removable from inside or out by hand, without tools.

d. Make doors where needed.

e. Stairs, porches, and railings need to be in serviceable condition and not hazardous to exiting fire fighters.

D. Exterior preparation
1. Asphalt and asbestos
a. Know the applicable requirements in your jurisdiction for permitting, testing, removing, and disposing of such substances.

b. Typically used on homes from 1920s to 1979, when it was outlawed

i. Houses built before 1980 should be suspected of having asbestos.

ii. May be found in many places within a house: hot water pipes, siding, boilers, furnaces, roofing felt, shingles, and drywall

c. Asphalt shingles, paper shingles, or tarpaper roofing will most often have to be removed for environmental requirements. 

d. Asbestos products can be identified through testing. 

e. The common characteristics of asbestos siding shingles include:

i. 12 inches by 24 inches (305 mm × 610 mm)

ii. Have grooves or a wood-grain pattern or smooth

2. Utilities

a. Electrical service lines must be disconnected from the pole to the weather head by service provider.

b. Natural gas must also be shut off at the distribution line by service provider.

c. Remove propane and other tanks, or make them inert

3. Marking the building
a. Mark the sides of the building according to local protocol.

b. Protocol is generally for the front of the building to be marked as side A, with sides B, C, and D designated in a clockwise fashion.

4. Ventilation
a. Plan emergency ventilation to limit fire spread and improve interior conditions.

b. Do not use primary or secondary egress points for normal room ventilation.

c. Opening must draw the products of combustion from the means of egress, not toward the means of egress.

d. Do not place fire fighters on the roof during a live fire training evolution.

5. Chimneys

a. Check for stability.

b. May allow fire to spread into attics or upper floors

c. Remove outside chimneys ahead of time.

6. Additional hazards
a. Toxic weeds, insect hives, vermin
b. Outdoor combustibles, storage sheds, woodpiles

c. Either remove or protect from the fire.

E. Interior preparation
1. Common hazards

a. Items left by vagrants, such as drug paraphernalia, broken glass, weapons, infectious clothing or bedding

b. Contamination from past storage

c. Household pesticides, fertilizers, paints

d. Manage hazards by spraying inside with bleach solution; use personal protective equipment (PPE) when applying.

2. Furniture

a. Remove all furniture.

b. Only Class A materials may be used as fuel per NFPA 1403.

c. NFPA 1403 prohibits use of materials found on site when the fire department cannot verify the environmental or health hazards associated with the materials.

d. Unknown chemicals pose dangers through inhalation and contact.

3. Flooring
a. Remove all carpeting and other flooring to expose actual floor.

b. Some products, such as linoleum, are highly flammable.

c. Sheet vinyl, vinyl tile, and vinyl adhesive may contain asbestos.

d. Broken glass, debris, carpet tacking strips, vinyl flooring thresholds, nails, and other sharp objects must be removed.

4. Walls and ceilings
a. Check for low-density combustible fiberboard or other combustible interior finishes.

b. Remove ceiling fans and large light fixtures.

5. Windows and doors

a. Windows must be available for emergency egress.

b. Cover or uncover portions of windows to control ventilation, smoke, fire spread.

c. Make interior doors safe by removing hardware.

d. Mark doors that are not exits (closets, bathrooms).

6. Kitchens

a. Remove cabinets if there is doubt about their burn characteristics.

b. Consider large appliances and their removal carefully due to large voids found behind them.

c. Remove any aerosol cans.

7. Oil tanks

a. Vent any tanks that cannot be removed to prevent explosion.

b. Render any hazardous or combustible atmosphere within the tank or vessel inert.

8. Attics

a. Inspect for hazardous contents.

b. Make the attic space accessible so that it is available if needed.

9. Exits
a. Clearly mark primary exits and exit routes using light rope, strobe lights, lights, or paint.

b. Participants must be aware of exits and their markings.

c. Ensure that stairs and railings are safe.

10. Burn locations and fuel loads
a. Use only Class A materials to prepare each burn room.

b. Use only one burn room at a time, with one fire per room.

c. Instructor-in-charge must document the fuel loading, including:

i. Furnishings

ii. Wall and floor coverings and ceiling materials 

iii. Type of construction of the structure, including type of roof and combustible void spaces

iv. Dimensions of the room

d. Instructor-in-charge must check for factors that can affect the growth, development, and spread of fire.

i. Evaluate for flashover danger and map out anticipated fire spread. 

e. Use only as much fuel as is needed to meet the training objectives and avoid conditions that could cause a flashover or backdraft.

f. Specify the fuel loading precautions during the planning stage.

g. Place hay or excelsior the day of the burn, not ahead of time.

h. Considerations for locating the exact burn locations include plotting:

i. Expected avenues of fire spread 

ii. Time factors for expected buildup of the fire

iii. Ventilation

11. Burn set

a. Should be physically located in a corner of the room

b. Do not place directly across from the door where the nozzle will be operating from

c. Do not place in a designated exit path

12. Lining the room
a. This extends the use of the rooms for additional live fire evolutions by lining them with Type X gypsum.

b. Hearths and fireboxes may be used on their own or in conjunction with lined rooms. 

F. Preparing the neighborhood
1. Identify owners of adjacent properties.

2. Place signs that advise of training session.

3. Provide traffic assistance.

4. Treat neighbors courteously and respectfully; give them the following guidelines:

a. Keep animals away.

b. Close windows and shut off air conditioners. 

c. Bring in laundry from outside.

d. Park vehicles inside the garage.

5. Spectators
a. Plan for spectator parking.

b. Keep spectators away from the hot zone.

c. Conduct training professionally.

6. Media

a. Create viewing area ahead of time.

b. Do not allow reporters into the structure during fire.

c. NFPA 1403 requires visitors to be escorted at all times and wearing proper protective clothing. 

IV. Live Fire Training Evolution Preparation
Time: 5 Minutes

Slides: 33–35

Lecture/Discussion

A. Equipment and supplies
1. Review the necessary minimum list of equipment and supplies (see page 115).

B. Preparing for ignition
1. Ignition officer must work closely with the safety officer and instructor-in-charge to ensure that the learning objectives of the training evolution are met.

a. Use only Class A materials with known burn characteristics in the burn sets.

i. Includes hay, excelsior, baled cardboard, and clean wooden pallets

b. Set only one fire at a time.

2. Excelsior

a. Made of wood slivers

b. Used in packaging, cushioning, stuffed animals
c. Emits more British thermal units (Btus) than hay

3. Hay

a. Use only clean, dry, feed-grade hay.

b. Usually easiest material to obtain

c. Wait until day of burn to place in the burn set.

4. Wood pallets

a. Use maximum of five wooden pallets with each bale of hay.

b. Amounts vary based on room size.

V. Operations

Time: 5 Minutes

Slides: 36–38

Lecture/Discussion

A. Setup

1. Follow plan unless conditions have changed.

a. Wind direction and speed are factors.

2. Preburn briefing and walk-through
a. Required before igniting the burn set

b. Perform one walk-through with instructors, and then one with students.

c. Point out details, such as burn set, burn sequence, exit markings, ventilation points, the level of PPE required.

3. Go/No Go
a. A “Go” requires inspection by safety officer who ensures site and participants are ready.

4. Safety officer
a. There must be one safety officer and “deputy” safety officers may be required to: 

i. Monitor the entry point, ensuring a head count on all participants upon entry and exit.

ii. Monitor interior participants for safe entry and egress.
iii. Monitor fire conditions between entry crews. 

iv. Monitor structural conditions inside and out, watching for fire spread, changes in smoke production, structural integrity, and so forth.

B. Igniting the fire
1. Follows the Go/No Go sequence; determined by instructor-in-charge in coordination with the safety officer

2. Lit by ignition officer

a. All personnel must wear full PPE, including self-contained breathing apparatus (SCBA).

b. May be done by propane torch or road flare

3. Review the Live Fire Tips on ignition on page 117. 

C. Fire behavior considerations
1. Considerations that are important, but often overlooked include:

a. Ignition temperature of the materials

b. Amount of heat given off for the volume of material burning (or anticipated to burn)

c. Arrangement of the materials

d. Amount of fuel compared to the size of the room

e. Geometry of the room

f. Natural ventilation pathways

g. Amount of water needed to absorb the heat

h. Impact of radiant heat

i. Combustible gases in the smoke being produced

j. Flashpoint for that smoke during the fire

2. Furniture and other combustibles may increase amount of toxic chemical and gases.

3. Carbon monoxide is the most prevalent by-product of combustion.

4. Flashover

a. An instructor must be able to recognize the signs of flashover and take appropriate action.

b. Recognizing the signs takes vigilance.

c. Take immediate action:

i. Ventilate to prevent the buildup of super-heated gases.

ii. Apply short bursts of water to cool the gases at the ceiling. Be sure not to disrupt the thermal balance!

iii. If conditions do not immediately improve, it is time to exit the structure.

iv. When water is applied to the area without immediate results, it is time to exit the structure.

d. Make decision to exit quickly.

e. Once all participants and instructors are accounted for, regroup and get the fire under control. 

VI. Final Controlled Burn
Time: 2 Minutes

Slide: 39

Lecture/Discussion

A. After the interior evolutions are complete, and prior to the acquired structure being burned down completely, the fire must be brought under total control.

1. Put out all of the fire.

2. Use the personnel accountability report (PAR) process.

3. Check the interior for tools or equipment.

4. Break for rehab.

5. Start stowing equipment. 

6. Maintain caution and vigilance.

7. Prepare for total burn of structure, or check building to ensure fire is out.

a. Demolition plans should be in place if building is not totally burned.

b. The final controlled burn is performed after a Go/No Go sequence is performed. 

B. Overhaul
1. Reevaluate the building after the final controlled burn to ensure potential hazards are under control.

a. Children and scavengers may be at risk from unstable structures or debris.

b. A barrier fence will protect the property until debris is cleared. 

VII. Postevolution Debriefing
Time: 2 Minutes

Slides: 40

Lecture/Discussion

A. The postevolution debriefing helps those in charge learn if anything could have been done better.

1. Encourage all participants to provide input.

2. Do not leave burning debris on site.

3. Turn structure back over to the property owner.

VIII. Summary 

Time: 5 Minutes

Slides: 41–42

Lecture/Discussion

A. The instructor-in-charge identifies the acquired structure and water requirements for the scene of the live fire training evolution.

B. Preburn and emergency plans are developed prior to the live fire training evolution.

C. The AHJ determines the required paperwork for an acquired structure.

D. An initial preparation must be performed.

E. Entry and egress routes must be planned.

F. The exterior of the acquired structure must be prepared. 

G. The interior of the acquired structure must be prepared. 

H. Be aware of the homes and businesses in area.

I. Use only Class A materials for the burn room.

J. The decision to ignite is made by instructor-in-charge and safety officer, following the Go/No Go sequence.

K. Plan the final controlled burn ahead of time.

Post-Lecture

I. Wrap-Up Activities

Time: 30 Minutes

Small Group Activity/Individual Activity/Discussion

Live Fire Training Instructor in Action

This activity is designed to assist the student in gaining a further understanding of acquired structures. This activity incorporates both critical thinking and the application of fire instructor knowledge.

Purpose

To allow students an opportunity to analyze a scenario and develop responses to critical thinking questions.

Instructor Directions

1. Direct students to read the “Live Fire Training Instructor in Action” scenario located in the Wrap-Up section at the end of Chapter 6.

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. 

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

Answers

1. Which of the following weather conditions is required to be monitored prior to and during the live fire evolution?
Answer: D

A. Lightning

B. Wind velocity

C. Wind direction

D. All of the above
2. Who is responsible for determining the rate and duration of water flow necessary for the evolution?
Answer: B

A. Fire chief

B. Instructor-in-charge

C. Training instructor

D. Safety officer
3. Which of the following is true regarding water supply for attack lines and backup lines?
Answer: B

A. They can be from the same source.

B. They must be from two separate sources.

C. They must both be from a municipal source.

D. None of the above.
4. Which of the following materials is acceptable to use as a fuel during the evolution?
Answer: D

A. Pressure-treated wood

B. Rubber to produce smoke

C. Plastics

D. Class A materials
5. To avoid uncontrolled flashover or backdraft: 

Answer: C

A. use small amounts of flammable liquids to create and maintain fire size.

B. use combustible liquids in small controlled amounts.

C. the fuel load should be limited.

D. only hay or straw with pesticides should be used.
6. Each hose line shall be capable of delivering a minimum of how many gallons per minute (or liters per second)?
Answer: D

A. 65 gpm (4.1 L/sec)
B. 75 gpm (4.7 L/sec)
C. 85 gpm (5.4 L/sec)
D. 95 gpm (6 L/sec)

7. The maximum number of fires permitted at one time within an acquired structure is:
Answer: A

A. one.

B. two.

C. three.

D. There are no limitations.
8. The participating student-to-instructor ratio shall not be greater than:
Answer: C

A. 1 to 1.

B. 4 to 1.

C. 5 to 1.

D. 6 to 1.
II. Assignments

Time: 5 Minutes

Lecture

A.
Direct students to read the next chapter in Live Fire Training: Principles and Practice as listed in your syllabus (or reading assignment sheet) to prepare for the next class session.
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