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PREFACE 
 
 

Ignition Operations, S-234 is a required training course in the National Wildfire 
Coordinating Group (NWCG) wildland and prescribed fire curriculum. It was 
developed by an interagency group of experts with guidance from NWCG Training 
under authority of the NWCG. The primary participants in this development effort 
included representatives from the following agencies:  
 
 

Bureau of Land Management 
 
 

Government of Alberta, Canada 
 
 

National Park Service 
 
 

United States Forest Service 
 
 

National Interagency Fire Center, Fire Training 
 
 
 
 
NWCG appreciates the efforts of everyone who contributed to the development of 
this training product. 
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Ignition Operations, S-234 
 

Unit 0 – Introduction 
 
 

OBJECTIVES: 
 
During this unit the instructor will:  
 
1. Introduce the instructors and students. 
 
2. Review course logistics. 
 
3. Present course overview. 
 
4. Explain the evaluation process. 
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I. WELCOME AND INTRODUCTIONS 
 

Please present your: 
 
• Name and home unit 

 
• Job title and duties 

 
• Incident qualifications and incident experience  

 
• Previous exposure to firing operations on both prescribed and wildland 

fires 
 
 
II. COURSE LOGISTICS 
 

A. Agenda 
 

B. Course Overview 
 

The course is designed to meet the training needs of a Firing Boss 
(FIRB) as outlined in the following: 

 
• Wildland Fire Qualification System Guide (PMS 310-1) 

 
• Single Resource Boss Position Task Book (PTB) 

 
Trainees must complete the required common and specific tasks 
to become qualified in the FIRB position. 

 

0.3 



C. Course Objectives 
 

At the successful completion of this course, students will be able to: 
 

• Describe the roles and responsibilities of the FIRB for planning, 
execution, safety and coordination of an ignition operation on a 
wildland or prescribed fire. 

 
• Describe the specialized firing devices, their characteristics, 

applications, safety and transportation requirements, maintenance 
needs and availability. 

 
• Prepare a briefing that contains desired fire behavior, firing 

techniques, necessary resources, and risk management to meet 
wildland or prescribed fire objectives; emphasize safety, 
coordination, communication, and evaluation. 

 
 

D. Course References 
 

• Single Resource Boss PTB 
 

• Fireline Handbook 
 

• Incident Response Pocket Guide (IRPG) 
 

• A recent prescribed burn plan from their home unit that shows 
pictures of the representative fuel models. 
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III. EVALUATING STUDENT PERFORMANCE 
 

A. Class Participation 
 

Students are encouraged to participate in all classroom discussions, 
exercises, and scenarios. 

 
 

B. Final Evaluation 
 

• Students will complete a final exam, a final scenario, or both.  
 
• Students may use any aids that would assist them in performing 

the actual job. 
 

• A minimum grade of 70% must be achieved to receive a 
certificate of completion for the course. 
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Ignition Operations, S-234 
 

Unit 1 – Duties and Responsibilities 
 
 

OBJECTIVES: 
 

Upon completion of this unit, students will be able to: 
 
1. Classify the relationship of the FIRB within the ICS organization. 
 
2. Locate critical elements of the operational ignition plan. 
 
3. Explain the duties and responsibilities of the FIRB. 
 
4. Within an operational briefing, identify the components specific to the 

ignition briefing. 
 
 

1.1 
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I. WILDLAND/PRESCRIBED FIRE ORGANIZATION CHARTS 
 
The actual Incident Command System (ICS) organization chart should be 
the same on all incidents. However, different positions may be required 
depending on the level of complexity (simple or complex). 

 
 
Review Pre-Course Work: What elements of your ignition plan do you think 
were most important?  
 
 
Burn Plan Exercise: Your group will be assigned a critical ignition element 
(objectives, contingency resources, or constraints) from one of the ignition plans 
brought to class. Identify the amount and type of resources needed to implement 
the plan and present them to the class. 
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II. CRITICAL IGNITION ELEMENTS OF THE OPERATIONAL PLAN, 
PRESCRIBED BURN PLAN, AND INCIDENT ACTION PLAN 
 
A. Operational Objectives 

 
1. Must be understood by all personnel assigned to the firing 

operation. 
 
2. Should be measurable in the field so igniters know if they are 

meeting objectives or not. 
 

Below is an example of complex objectives that are not 
necessarily measureable by igniters in the field. 
 
Example: The goals collectively define the desired outcome 
resulting from a series of up to three dormant season burns 
applied over a 3- to 6-year period. 
 
• To modify and promote fuel characteristics favorable for  

growing-season fire prescriptions, while protecting mature 
pines and encouraging the expansion of herbaceous ground 
covers. 

 
• Reduce the height of mid-story fuels to an average of less 

than 3 feet over 80% of the islands. This goal would be met 
prior to shifting to growing season burns with firing 
operations preventing active fire behavior. 

 
3. Clearly measureable objectives: 

 
• Use moderate fire intensity, while avoiding head firing, to 

create a scorch height of no more than 4 feet up the bole of 
the timber immediately post-burn. 

 
• Use lighting techniques such as backing for flanking fire to 

prevent transition from surface fire to single and group tree 
torching, thus minimizing (<10%) tree mortality 
immediately post-burn. 
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B. Resources 
 
How do ignition personnel determine how many and what types of 
resources are needed to implement a burn? 
 
1. Wildland fire suppression 

 
• Resource type and number may be limited by national 

availability, fire size, and priority. 
 
• Determine resources available for the operation.  

 
• Assign resources to be used for ignition and holding. 

 
• Determine complexity of the firing operation. 

 
• Identify contingency resources. 

 
2. Prescribed fire 
 

• Determine how many and what types of resources are 
needed to implement the burn. This information is found in 
the burn plan in several sections (organization, holding 
resource worksheets, BEHAVE runs, and prescription). 

 
• Identify contingency resources. 

 
C. Safety 

 
Safety issues are mentioned throughout the course and can be found in 
the prescribed burn plan or Incident Action Plan (IAP). 
 
1. Lookouts, communications, escape routes, safety zones 

(LCES), and safety are the responsibility of every firefighter. 
 
2. Specific hazards of the ignition operation are located in the Job 

Hazard Analysis (JHA) and should be presented in the briefing. 
 
3. Briefings should follow guidelines outlined in the IRPG. 
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D. Constraints 
 
Constraints include anything that would limit the options of the firing 
boss in meeting objectives of the burn, such as: 
 
1. Objectives, complexity, and risk 

 
This information is generally provided to the incident 
management team as part of the Wildland Fire Situation 
Analysis (WFSA) or Wildland Fire Implementation Plan 
(WFIP). 

 
2. Preplanning considerations 

 
Identifies limitations on the use of certain suppression 
equipment in certain areas (wilderness, municipal watersheds). 

 
3. Duty day 

 
Combined with constraints is the added time factor and 
dynamic environment that suppression resources operate under 
(duty day, 2:1 work/rest ratio). 

 
4. Resource availability constraints 

 
Prescribed fires often occur during fire season, increasing the 
risk of spotting and slopovers. 
 
This risk increases holding force requirements and time needed 
to complete the operation. Evaluate needs balanced with 
availability. 

 
5. Weather factors 

 
Weather plays an obvious role in affecting fire behavior, smoke 
management, and air quality.  
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6. Resource constraints 
 
Includes archeological sites, cultural sites, threatened and 
endangered species, exotic species, and urban interface. 

 
7. Fire danger indices 

 
Includes long-term drought conditions and recent precipitation 
history. Critical fuel moisture trigger points, pocket card 
indicators, and local constraints are based on these criteria. 
 

8. Sociopolitical constraints 
 

Any combination of social and political factors may limit 
operations at the local level. 

 
 

E. Maps 
 
Accurate topographic maps are critical to planning and operations on 
complex burns. 
 
A briefing map that simplifies the burn area is useful in establishing 
the location of key points: 
 
• Water sources 
• Saddles 
• Ridges 
• Doglegs 
• Drop points 
• Division breaks 
• Hoselays 
• Equipment caches 
• Staging areas 
• Camps 
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F. Communication 
 
Establish and maintain communications prior to conducting burn 
operations. This includes ignition personnel, holding personnel, 
lookouts, and adjacent divisions/personnel. 

 
Ensure clear communication and coordination is maintained with 
adjoining divisions or personnel who may be affected by your firing 
operation. 

 
 
G. Contingency 

 
What resources are in place if the plan does not work, if an unlikely 
event occurs, or if the fire escapes containment lines?  
 
In the event of an escape, it is critical to establish who will do what 
and where. 
 
• Contingency plans: 
 

– Show the level of advanced planning necessary to consider 
an undesired outcome. 

 
– Include a map of fallback boundaries or secondary holding 

lines. 
 

– Include a list of contingency resources that can quickly be 
assigned to the escape. 

 
 

H. Pre-Ignition Documentation 
 
Important documentation before ignition includes: 
 
• Go/No-Go checklists 
• Test fire results 
• Fire behavior/weather observations 
• Complexity analysis 
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III. PRIMARY DUTIES AND RESPONSIBILITIES FOR THE FIRING BOSS 
 
• Review the prescribed fire plan and the burn unit prior to 

implementation. 
 
• Brief personnel on project objectives and ignition operations. 
 
• Complete the test fire according to the ignition plan at the direction of 

the prescribed fire burn boss. 
 
• Conduct ignition operations in a safe manner according to the ignition 

plan. 
 
• Identify the impacts of ignition on controllability and the desired fire 

effects. 
 
• Coordinate ignition operations with the holding boss. 
 
• Provide monitoring summary of the fire. 
 
• Provide fire behavior and weather information to burn personnel as 

appropriate. 
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IV. CRITICAL ELEMENTS FOR SUCCESSFUL COMPLETION OF 
IGNITION OPERATIONS 
 
A. Reconnaissance  

 
Visit the proposed burn area. When possible, walk the entire area and 
note the following: 
 
• Fuel characteristics 
• Topography 
• Weather 
• LCES 
• Anchor points 
• Areas of concern 
• Access 
• Resource needs 

 
 

B. Supervision 
 
Identify experience levels and qualifications of the following 
positions: 
 
1. Ignition crew 

 
A firing boss must be able to see the whole operation and 
provide feedback to igniters. 
 
What is the skill level of your igniters? 
 
Good firefighters do not necessarily make good igniters; it is up 
to you to provide leadership and feedback. 
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2. Fuel handlers 
 
• Ensure enough fuel is available on site. 
 
• Anticipate re-fueling needs and communicate to reposition 

fuel caches if necessary. 
 
3. Lookouts 

 
Are they in a position to provide feedback on ignition progress 
or status of a fire front? 

 
4. Technical and holding specialists 

 
Are they properly trained and certified per agency standards? 

 
 

C. Coordination 
 
The success of the burn relies on the efficient coordination of the 
following resources: 
 
1. Holding 

 
• Dictate the pace of the ignition operation. 
 
• May support other ignition operations (shuttle fuel or other 

supplies). 
 
2. Lookouts 

 
• Provide critical weather, fire behavior, and prescription 

information. 
 
• May serve as documentation link. 
 
• Safety (LCES) 
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3. Burn boss/incident commander 
 
• Provides oversight and aids in decisionmaking. 
 
• Advises firing boss regarding objectives. 

 
 
4. Igniters 

 
• Advise on method, pattern, and techniques. 

 
• Ensure LCES maintained. 

 
 
5. Technical specialists 

 
May include coordination of special equipment: 
 
• Terra-torch 

 
• Plastic sphere dispenser 

 
 
6. Monitors 

 
• Communicate their location/status throughout burn 

operation. 
 
• May serve as lookouts. 

 
 
7. Adjacent forces 

 
• Some situations may require sharing of resources. 
 
• Maintain situational status/awareness at all times. 
 
• Maintain communication link if your actions will impact 

them. 
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D. Monitoring 
 
Maintain situational awareness of changing conditions of the 
following: 
 
• Weather 

 
• Fire behavior 

 
• Fire effects 

 
• Smoke 

 
• Meeting objectives 

 
 

E. Documentation 
 

Completion of the following documents is critical for future and 
historical reference.  
 
• Unit Log, ICS-214 

 
– Ignition sequences/devices used 

 
– Fire behavior 

 
– Weather observations 

 
– Significant events 

 
• Go/No-Go checklist 
 
• Test fire results 
 
• Evaluation of resources 

 
 

1.13 



V. COMPONENTS SPECIFIC TO THE IGNITION BRIEFING 
 

The pre-course work referenced the briefing section in the IRPG. 
Techniques, methods, and sequence material are covered in detail in Unit 3. 

 
A. Techniques, Methods, and Sequence 

 
• Objectives 
 
• Regulating the heat and intensity 
 

This is the art of the FIRBs job. It comes through experience and 
practice in using different devices, different ignition techniques, 
and modifying ignition patterns. 
 

• As a leader, your intent must be expressed to each igniter. 
Include: 
 

– Situation 
 

– Mission/Execution 
 

– Communication 
 

– Service/Support 
 

– Risk Management 
 

• Ensure the igniters are thoroughly briefed on the firing plan and 
desired results of the firing operation. 
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B. Resource Assignments 
 

• May be dynamic in nature.  
 

This is often difficult to determine until fire is established and 
holding concerns are observed and weighed. Carefully consider 
your options.  

 
• Operational needs for the briefing should include:  

 
– Equipment 

 
– Personnel 

 
– Logistics (fuel, water handling) 

 
– Communications 

 
• Safety and risk management considerations (LCES): 
 

– Determine hazards 
 

– Hazard controls 
 

– Evaluate decisions 
 

– Critique the operation constantly 
 

1.15 



1.16 

C. Areas of Concern 
 
If areas of concern can be determined prior to firing, they will be 
covered in the briefing so all resources understand potential trouble 
points before arriving at the site. 
 
1. Sensitive/environmental concerns 

 
• Riparian areas 

 
• Watersheds 

 
• Urban interface situations 

 
2. Topographic features 
 

• Canyons 
 

• Areas with excessive heat increases fire activity. 
 
3. Fuel concentrations 
 

• Jackpots increase activity. 
 

• Natural fuel breaks or areas that will not carry fire. 
 
4. Doglegs in control lines or other areas that pose holding 

problems. 
 



Ignition Operations, S-234 
 

Unit 2 – Firing Devices 
 
 

OBJECTIVES: 
 
Upon completion of this unit, students will be able to: 
 
1. Explain the characteristics, operation, safety requirements and maintenance of 

various firing devices. 
 
2. Identify the proper procedures for transportation and storage of various firing 

devices.  
 
3. Differentiate use of firing device alternatives for given fuel types and 

conditions. 
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I. FLARE LAUNCHER 
 

Flare launchers are projectile firing devices, which are similar to firearms 
and you must only use flares specifically designed for that launcher. 
 
A. Characteristics 

 
• Range is approximately 100 to 200 feet depending on whether 

fired uphill, downhill, or over broken terrain. 
 
• Burning time is approximately 8-15 seconds. 
 
• Most effective in dry, light, continuous ground fuels, but works 

well in almost all surface fuel types. 
 
B. Operation 

 
The use and operation of any firing device requires the operator to 
wear appropriate PPE. 
 
Proper procedures and protocol must be followed to minimize risk of 
injury to operators, crewmembers, and adjacent personnel. 
 
1. Ensure launchers and cartridges are under the control of 

personnel trained and/or certified with devices. 
 
2. PPE requirements include hearing and eye protection. 
 
3. While facing target area, load and fire device according to 

manufacturers’ specifications. 
 
4. Firing should be initiated from positions that allow clear shots. 

Avoid firing through foliage and areas where projectile could 
bounce back across the control line. 

 
5. Prior to firing, notify all personnel in the immediate area that 

you are about to fire by saying “firing”; then fire the pistol. 
 
6. Pick up and dispose of all spent cartridges. 
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C. Misfire  
 

1. Causes 
 
• Weak firing pin spring 

 
• Defective cartridge 

 
• Old or damaged flare 

 
• Wax buildup in barrel 
 

2. Procedures 
 
• Keep launcher pointed down range over fire area. 
 
• Notify all personnel in the immediate area by saying 

“misfire.” 
 
• Re-fire the launcher at the intended target area. 
 
• If the launcher misfires a second time, notify all personnel 

in the immediate area again by saying “misfire” and 
keeping the launcher pointed down range. 

 
• Refer to manufacturers’ recommendations for specific  

misfiring procedures. 
 
 
D. Storage and Maintenance 

 
1. Keep launcher/flares/ammunition in a cool, dry area. 
 
2. After use, inspect for wax buildup in the barrel and carbon 

buildup in the cylinder.  
 
3. If cleaning is needed, follow manufacturers’ specifications. 
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II. PROPANE TORCH 
 

A. Characteristics 
 
1. Handheld device that may be carried or attached to a pack 

frame. 
 
2. Produces extremely hot flame. 
 
3. Suitable for light, dry surface fuels. 
 
4. Good alternative to drip torch (cleaner burning, no fuel mixing, 

spillage not a concern, and eliminates problem of torch fuel 
spilled on PPE).  

 
 
B. Operation 

 
1. Operator must be familiar with gas valve/regulator operation. 
 
2. Ensure connections are not cross threaded and adequately 

tightened. 
 
3. Handle wand using same technique as fusee (away from body, 

etc.). 
 
4. PPE requirements include eye protection. 
 
 

C. Storage and Maintenance 
 
1. Store in an upright position (refer to agency requirements). 
 
2. Inspect the gas hose, wand, O-rings, and connections for 

damage, wear, clogs, and cracks. 
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III. FUSEE LAUNCHER 
 

A. Characteristics 
 
1. Device consists of: 
 

• Fusee launcher (pipe and ball valve) 
 

• 1½” hose 
 

• Air compressor (fittings, reducers to allow connection to 
the hose) 

 
2. Uses standard fusee. 
 
3. Uses compressed air to launch (100 to 130 lbs. required). 
 
4. Launches fusees up to 300 feet depending on air pressure and 

terrain features. 
 
 
B. Operation 

 
1. Recommend a minimum of two personnel. 
 
2. Firing should be initiated from positions that allow clear shots.  
 
3. Avoid firing through foliage and areas where projectile could 

bounce back across the control line. 
 
4. Prior to firing, notify all personnel in the immediate area that 

you are about to fire by saying “firing”; then launch the fusee. 
 
5. While facing target area, one person lights the fusee and places 

in tube while the second person operates the launcher. 
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C. Misfire 
 

1. Causes 
 

• Low air pressure. 
 
• Fusee becomes lodged in the barrel. 
 
• Debris clogging the barrel. 

 
 
2. Procedures 
 

• Attempt second launch. 
 

• Tap barrel on hard object to dislodge.  
 

• Be sure there is no ignitable fuel in the area and attempt 
third launch. 

 
• If fusee does not launch, disconnect launcher from hose 

and allow fusee to burn itself out in a clear area.  
 

• When barrel has cooled, clean or dispose of, and replace 
with new barrel. 
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IV. PNEUMATIC TORCH 
 

Pneumatic torches operate under high pressure. Fuel (either ignited or not 
ignited) may be projected from the torch.   
 
Full PPE, including eye protection, must be worn at all times when fueling, 
pressurizing, or operating pneumatic torches. 
 
A. Characteristics 

 
1. Backpack tank with diesel fuel under pressure. 
 
2. Projects 8 to 20 feet (depending on model). 
 
3. Supplements fusees and drip torches when they are inadequate. 
 
4. Can be dangerous because operation can burn nearby personnel. 
 
5. Diesel is expelled through a nozzle under pressure, past a 

burning wick, igniting vapors and flaming oil. 
 
6. The unit weighs 30 lbs. when filled with fuel and 15 lbs. when 

empty. 
 
7. Equipped with adjustable shoulder straps. 
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B. Operation 
 
1. Assemble and check carrying strap. 
 
2. Do not open or fill near hot embers, sparks, or while smoking, 

as the tank may contain dangerous vapors after having been 
exposed to the sun. 

 
3. Fill torch with diesel. 
 
4. Pressurize the tank (100-160 lbs.) with compressor or self-

contained hand pump. 
 
5. Pull trigger to test torch and fuel wick. 
 
6. Ignite from small ground fire. 
 
7. Do not fire into wind but with the wind. 
 
8. Fuel consumption varies from 5 gallons per hour using short 

blasts, to 1.2 quarts per minute during continuous use. 
 
9. To extinguish let the wick burn dry. Be sure the wick is out 

before replacing wand in holder. 
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C. Storage and Maintenance  
 

1. Ensure the fuel tank is empty and clean before storage. 
 
2. Maintenance problems: 

 
• Wick 

 
– Wet 
 
– Burned up 
 
– Missing 
 
– Bent, broken, or damaged 
 
– Wrapped too tightly so it can’t absorb fuel 
 

• Gasket 
 

– Missing 
– Deteriorated 
– Wrong size 
 

• Dirty fuel or improper mixture 
 

• Damaged or clogged nozzle 
 

• Hose or fuel line 
 

– Broken 
– Leaks 
– Deteriorated 
– Plugged 
 

• Defective trigger 
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V. POWER FLAME THROWER/TERRA-TORCH 
 
A. Characteristics 

 
1. A positive displacement pump and propane igniter is used for 

ignition. 
 
2. Produces hot, high volume flame approximately 100 feet, 

depending on pump pressure and terrain. 
 
3. Dangerous to personnel within 100 feet due to the high level of 

radiant heat, direct flame production or “splatter.” 
 
4. The device uses a mixture of gasoline and a gelling agent. 
 

• The gelling agent thickens the gasoline into a gelatinous 
substance. 

 
• Produces hazardous fumes. 

 
5. Capable of setting fires under conditions where other devices 

may be ineffective. 
 
6. When firing along roads and dozer lines, will set fire at a faster 

rate than hand crews using simpler devices. 
 
7. Operators need to be aware that this device can easily create 

more fire than desired in a very short period of time if not used 
properly. 

 
8. May be installed in a pickup bed, trailer, ATV, or boat. 
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B. Operation 
 
1. In addition to the ignition/firing boss, requires a minimum of a 

3-person crew for operation: 
 

• One person on the nozzle. 
 

• One person to guide the hose over obstacles. 
 

• One person to drive vehicle/monitor radio. 
 
2. Use caution when operating torch because of the tendency to 

drip flaming fuel. 
 
3. Rotate operators to reduce fatigue. 

 
 
C. Maintenance and Storage 

 
1. May require occasional skilled maintenance to keep operating 

properly. 
 
2. Inspect charging system to ensure connections are tight and 

working properly.  
 
3. Inspect hose for cracks and worn spots. 
 
4. Inspect wand for damaged or plugged nozzle. 
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VI. PREMO MARK III PLASTIC SPHERE DISPENSER 
 

Commonly known as: 
 
• Ping-Pong Ball Machine 

 
• AIDS (Aerial Ignition Device System) 

 
• PSD (Plastic Sphere Dispenser) 

 
Information on operational guidelines and personnel qualifications may be 
found in the Interagency Aerial Ignition Guide. 
 
A. Characteristics 

 
1. Components: 

 
• Glycol Cap 
• Emergency Water 
• Control Panel 
• Manual Assist 
• Main Frame 
• Exit Chute 

 
2. User friendly: 

 
• Eliminates handling and mixing 
 
• Minimizes raw materials 
 
• No external loads 
 
• Reduces hazards to ground forces 

 
– Inaccessible terrain 
– Minimizes exposure to gravity hazards  
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3. Most effective in: 
 
• Dry, light, and open canopy fuels, but will work well in 

other fuel types by adjusting firing rate and pattern. 
 
• Aquatic areas, marshes, and swamps. 

 
 
4. Simulates dot firing technique and allows firing boss to control 

rate of sphere deployment. 
 

Firing boss needs to be patient and allow the fire time to 
develop. Impatience may lead to putting more fire on the 
ground than anticipated. 

 
 
B. Operation 

 
1. Requires special training to operate device.  Review 

Interagency Aerial Ignition Guide and agency policy before 
operating. 

 
2. Injects one cubic centimeter (cc) of ethylene glycol into sphere 

containing potassium permanganate. 
 
3. An exothermic reaction occurs after a minimum of 20 seconds. 

Firing boss in this situation should be experienced in aerial 
firing operations. 

 
4. Firing boss or burn boss can be on board helicopter during 

deployment. 
 

• Better communication with pilot. 
• Better control and direction of lighting. 
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VII. HELITORCH 
 

A. Characteristics 
 
1. Produces large amounts of fire in a short period of time. 
 
2. The device uses a mixture of gasoline and gelling agent.  

 
The final product is a gelatinous substance that is very 
flammable and produces hazardous fumes. 

 
3. An external load below the helicopter. 
 
4. Capable of burning standing brush and fuel types with little or 

no ground fuels. 
 
5. Ignites fuels with higher fuel moistures extending prescription 

window. 
 
6. Prone to frequent equipment failures. 

 
• Arrange for back up torch or plan. 
 
• Obtaining supplies may be difficult. 

 
7. Mixing of gelling-agent requires specialized equipment and 

certified personnel required. 
 
8. Will require a separate helibase for helitorch. 

 
• May be on the same field or airport. 

 
• Operations require a dedicated helitorch module. 

 
• Discreet frequencies are normally assigned to helitorch 

operations. 
 

• Prone to “hang fires.” 
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B. Operation 
 
1. Helitorch firing boss and mixing crew position(s) require 

special training or certification. Follow agency policy (refer to 
IHOG for specific policy). 

 
2. Personnel cannot be aboard helicopter carrying helitorch. 

 
 
C. Storage and Maintenance  

 
Responsibility of the helitorch module. 
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EXERCISE:  Use of Firing Devices  
 
As you view each slide, identify which ignition device you would use to 
accomplish the objective and why. Although introduced in the following unit, 
begin to contemplate tactical issues and concerns involved with each situation. 
 
 
Slide 42: Prescribed Fire (fuel models 1 and 2) 
 
Objective: Remove accumulation of annual grasses (thatch) and needle layer 

under the ponderosa pine canopy with less than 10% mortality. 
Line prep is in place, and holding is not an issue. 

 
Size: 100 acres (25 acres grass; 75 acres ponderosa pine) 
 
Time of year: August 
 
Site conditions: Fine fuels are cured; needle bed depth in the pine understory is  

2-4 inches. 
 
Fuels: 1 hour - 8% 

10 hour - 13% 
Live fuel moistures - 80% 

 
Topography: Mostly flat; maximum of 10% slope 
Temperature: 80º 
Humidity: 15% 
Wind: Variable, 5-10 mph (direction unimportant) 
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Slide 43: Wildfire (fuel model 10) 
 
Objective: This lightning-caused fire in the Southern Rockies is on Park 

Service land next to a wilderness area. The fire is in heavy dead 
and down fuels and being managed as a wildland fire for resource 
benefits. After a week of monitoring activities by your crew, the 
fire management officer tells you a strong cold front is arriving at 
the end of the week and something needs to be done about the 
fire and soon. Because of the heavy fuel buildup, suppression 
efforts would be labor intensive, environmentally damaging, and 
time consuming. You both agree the only way to alleviate the 
problem is to consume the remaining fuels by burning. 

 
Size: 80 acres 
 
Time of year: September 
 
Site conditions:   Down and dead lodgepole pine dominate the interior of the burn 

with mixed conifer in small patches. Fuel bed depth is greater 
than one foot. 

 
Fuels: 1 hour - 5% 

10 hour - 10% 
1000 hour - 21% 
 

Topography: 20% slope on a western aspect 
Temperature: 70º 
Humidity: 35% 
Wind: 0-5 mph upslope 
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Slide 44: Prescribed Fire (fuel model 6) 
 
Objective: Remove sagebrush and juniper vegetation and restore valley 

bottom to historical grassland for habitat improvement. 
 
Size: 200 acres 
 
Time of year: May 
 
Site conditions: The overall site is dominated by sage and juniper with little 

understory grasses and shrubs. Live to dead ratio of the sagebrush 
is 70/30. Fine fuels are virtually non-existent due to three 
consecutive years of below normal precipitation. Homes and 
ranches are scattered throughout the valley and residents have 
had repeated exposure to wildfires and prescribed fires. 

 
Fuels: 10 hour - 25% 

100 hour - 35% 
Live fuel moisture - 125% 
 

Topography: Valley bottom, adjacent to foothills of the Eastern Sierra Range. 
 
Temperature: 68º 
Humidity: 12% 
Wind: Southwest 15 mph 
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Slide 45: Wildfire (fuel models 2 and 9) 
 
Objective: You are the initial attack incident commander on a two engine 

(Type 6) response to a wildfire. Fire activity in the area is heavy 
as many new starts are actively burning on the district. On arrival, 
you witness a surface fire in heavy needle cast with occasional 
torching in the ponderosa pine. The fire is threatening a critical 
watershed and drinking water for a large municipality. The fire is 
burning one mile south of a small resort town. Because of the 
lack of additional initial attack resources and air support, you 
decide to backfire from a well established jeep trail. The fire 
perimeter is surrounded on three sides by jeep trails and a water 
canal to the east. 

 
Size: 50-75 acres 
 
Time of year: July 
 
Site conditions: This site is characterized by dense 25’ dog-haired ponderosa pine 

in the interior and thick duff throughout. The edges of the 
perimeter, approximately 35 feet, are more characteristic of a fuel 
model 2. Fine fuels are prevalent, but consist mostly of needles 
with short grasses. Forest floor debris consists of 1- and 10-hour 
fuels. 

 
Fuels:   1 hour - 10% 

10 hour - 14% 
Live fuel moisture - 100% 

 
Topography: Mostly flat, 0-10% 
Temperature: 85º 
Humidity: 13% 
Wind: 5 mph 
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Slide 46: Wildfire (fuel model 3) 
 
Objective: As the initial attack incident commander you arrive on a wildfire 

in a cattail marsh. There is no vehicle access to the fire or 
surrounding area. The fire will cross over into a designated 
wildlife area on state lands shortly. The area is surrounded on 
three sides by water and the other by a dirt road. The main road 
that you and your engines are on is approximately 2 miles away 
from the approaching fire front. Initial attack by aircraft is not 
available due to political concerns. 

 
Size: 30 acres 
 
Time of year: May 
 
Site conditions: The area is characterized by cattails and wetland grasses. There 

has been no fire in this ecosystem for 20 years and dead stalks 
dominate the site. Fire behavior is rapid rates of spread with 
flame lengths exceeding 10 feet. Smoke will impact a major road 
near the airport soon. 

 
Fuels: 1 hour - 8% 

Live fuel moisture - 180% 
 
Topography: Flat 
Temperature: 70º 
Humidity: 17% 
Wind: 10-20 mph 
Rate of spread: 160 chains per hour (2 mph) 
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Slide 47: Wildfire (fuel models 2 and 6) 
 
Objective: As a strike team leader of engines, you are to hold this fire north 

of a jeep trail and out of the heavy timber. The fire is on a south 
slope burning in decadent sagebrush on a 40% slope. A different 
fire near Boise, Idaho is priority in the region and air tanker 
support is non-existent. One helicopter is on the fire, but is being 
used by another division. As you arrive on scene, a meteorologist 
informs you of a cold front approaching the area this afternoon. 
On your initial sizeup, you witness multiple firewhirls and 
spotting. The fire is approximately 500 yards from your position 
and will easily spot on the other side of the jeep trail in 30-40 
minutes. 

 
Size: 300 acres 
 
Time of year: Late September 
 
Site conditions: Two years of drought has created severe fire conditions in the 

region. Multiple fires are burning and shortages of resources are 
wide-spread. The jeep trail is situated in a narrow canyon where 
radiant heat across canyon could pose a problem if action is not 
taken immediately. Sagebrush dominates the site with some 
plants reaching 4 feet. Fine fuels are scattered, but the fire is 
progressing downhill by the advancing cold front. 

 
Fuels: 1 hour - 5% 

10 hour - 8% 
100 hour - 12% 
1000 hour - 18% 

 
Topography: Steep, narrow canyon, 40% slope 
Temperature: 65º 
Humidity: 11% 
Wind: Downhill, 10-20 mph 
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Slide 48: Prescribed Fire (fuel model 7) 
 
Objective: To reduce volume of dead down and dying (red needled) pine 

trees due to the effects of a major hurricane. An additional goal is 
to eliminate the hardwoods and fine fuels if possible.  

 
Size: 300 acres (225 acres pine; 75 acres prairie) 
 
Time of year: August 
 
Site conditions:   The block has 6-year southern rough with 20-30% mortality in 

the pines. 
 
Fuels: 1 hour - 5% 

10 hour - 6% 
Live fuel moisture - 100% 
 

Topography: Flat 
Temperature: 97º 
Humidity: 30% 
Wind: 15 mph 
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Slide 49: Prescribed Fire (fuel model 11) 
 
Objective: To eliminate lodgepole pine slash and harvest debris. This is an 

abandoned timber sale which was cut last year and never 
transported off site. Elimination of the down fuels without killing 
the remaining standing timber is vital. 

 
Size: 100 acres 
 
Time of year: April 
 
Site conditions: The 100-acre site is surrounded by dense lodgepole pine and 

pockets of aspen. The trees were cut in the summer the year 
before and need to be eliminated before fire season. This area is a 
high-use recreational area 5 miles from a summer resort. The 
ground is still moist from a higher than average snowfall. 
Nighttime temperatures are around 20 degrees. 

 
Fuels: 1 hour - 15% 

10 hour - 17% 
100 hour - 18% 
1000 hour - 50% 
Live fuel moistures - 100% 
 

Topography: Ridgetop 
Temperature: 45º 
Humidity: 30% 
Wind: 0-5 mph 
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Slide 50: Wildfire (fuel model 6) 
 
Objective: On the Mesa Fire you are assigned to burn out a 200-acre patch 

of gambel oak and ponderosa pine. A burn out the night before 
only consumed the leaf litter on the ground and scorched the 
above plants. This burnout operation has been tried 
unsuccessfully twice and is hampering control operations. 

 
Size: 200 acres 
 
Time of year: June 
 
Site conditions: Steep slopes and gambel oak dominate the site. Handline is direct 

in most places, but indirect on the steeper slopes. Flareups occur 
every day during the burning period, and hand crews supported 
by two type 2 helicopters are pressed into initial attack. 

 
Fuels: 1 hour - 10% 

10 hour - 12% 
100 hour - 15% 
Live fuel moistures - 180% 
 

Topography: Steep, 30-40% slope 
Temperature: 78º 
Humidity: 20% 
Wind: Variable, 5-10 mph 
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Slide 51: Wildfire (fuel model 2) 
 
Objective: As a strike team leader you are assigned to protect a subdivision 

from an advancing wildfire. The fire is being driven out of the 
foothills into the flats by 40 mph Chinook winds from the west. 

 
Size: 150 acres 
 
Time of year: November 
 
Site conditions: The subdivision consists of highly combustible structures with 

wood roofs, siding, and decks. A jogging trail (4 feet wide) 
parallels the backyards of the subdivision. Dense stands of 
ponderosa pine with needle cast and grass understory transition 
into an open grassland setting approximately 200 yards west of 
the structures. 

 
Topography: Flat 
Temperature: 50º 
Humidity: 20% 
Wind: 40 mph 
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Unit 3 – Firing Operations and Techniques 
 
 

OBJECTIVES: 
 
Upon completion of this unit, students will be able to: 
 
1. Distinguish between the different types of firing operations and compare their 

functions. 
 
2. Name and describe the six general types of firing techniques. 
 
3. Explain ways fire intensity can be modified by choosing combinations of 

different firing devices and firing techniques. 
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I. TYPES OF FIRING OPERATIONS 
 

Backfiring and burning out are two types of firing operations. These terms 
are often misunderstood and interchanged.  
 
A. Backfiring 

 
A fire set along the inner edge of a fireline to consume the fuel in the 
path of a fire or change the direction of force of the fire’s convection 
column.  
 
Generally considered a method of indirect attack and used against the 
head of a rapidly spreading fire. 
 
1. Advantages of backfiring 

 
Depending on the circumstances, the advantages and 
disadvantages of backfiring may be the same. 
 
• Firefighter safety 
 

Reduce fatigue, heat, and smoke exposure by letting the 
backfire do the work of widening the fireline. 

 
• An indirect attack method 
 

Use of natural barriers/fuel breaks combined with backfire 
can reduce preparation time. 

 
• Eliminates fuel in advance of the advancing fire front. 
 
• Reduces fire intensity and spread rate near control lines. 
 
• With enough intensity, a backfire can alter direction of 

main fire spread. 
 
• Increases tactical options by allowing fire to do the work of 

improving fireline. 
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2. Disadvantages of backfiring 
 
• Firefighter safety 
 
• Requires additional preparation, organization, and 

coordination over simple line construction. 
 
• Increases acreage burned.  
 
• A firing operation may influence fire activity on other 

divisions in a negative way. 
 
 
3. Operation:  decision to backfire 
 

• Approved by the incident commander (IC) on all incidents. 
 

• On large incidents 
 

– The decision to backfire is usually made by the 
operations section chief with IC approval. 

 
– Put into effect at the divisional level. 

 
– May involve development of a written plan using fire 

behavior analysts and incident meteorologists. 
 

– Consider non-conventional shifts (night/swing shifts). 
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B. Burning Out 
 
Setting fire inside a control line to consume fuel between the edge of 
the fire and the control line. 
 
Generally described as an action taken to strengthen and straighten 
control lines by eliminating fuel between the fire edge and the control 
line; considered direct attack. 
 
1. Advantages of burning out 

 
• Direct method of attack 
• Strengthens/secures line 
• Reduces required holding forces 
• Can help minimize amount of line construction required. 

 
– Cutting across fingers 
– Incorporating spot fires 
– Lighter vs. heavy fuels 
– Natural barriers 

 
2. Disadvantages 

 
• May create additional work. 

 
• Increased risk of spotting across control lines. 

 
• Increase smoke volume and smoke management issues. 

 
• Increased acreage burned. 

 
3. Operations 

 
• Crew boss has the authority to initiate burnout with 

approval from division supervisor. 
 
• Burning out can be an on-going part of line construction. 
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• Must not adversely affect the actions of others, and be in 
conjunction with other divisions and adjoining forces if 
necessary. 

 
• Keep adjoining forces informed. 
 
• Ensure clear communications/intent is understood 

throughout all levels. 
 
• Avoid deploying holding forces in unburned fuels ahead of 

firing operation. 
 
 
II. TYPES OF FIRE SPREAD 
 

Types of fire spread describe the behavior and spread of a fire. Techniques 
are the procedures or lighting patterns used to accomplish the firing mission. 
 
Three general types of fire spread: 
 
• Head fire 
• Backing fire 
• Flanking fire 
 
A. Head Fire 

 
A fire front spreading with the wind or with the slope. 
 
1. Characteristics 

 
• Rate of spread/intensity 

 
– Most rapid/intense. 
– Tend to have longer flame lengths. 
– Fastest rate of spread. 
– Stronger convection columns and rapid heat buildup. 
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2. Hazards 
 
• Extreme rates of spread. 
• Heat buildup pre-heats adjoining fuels. 
• Unexpected wind shifts.  
• Severe in-drafts can affect adjoining forces.  
• Torching, spotting, and large volume of ember production. 
• Firewhirls may be produced creating erratic fire behavior. 

 
 
B. Backing Fire 

 
Fire spreading against the wind or against the slope.  
 
1. Characteristics 

 
• Rate of spread/intensity 

 
– Least rapid/intense. 
– Tend to have smaller flame lengths. 
– Slowest rate of spread. 
– Requires more time to burn a given area. 

 
2. Hazards 

 
• Unexpected wind shifts can turn it into a head fire. 

 
• Spotting still a concern. 

 
• Time consuming process. 

 
• Rolling material below backing fire causing head fire. 
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C. Flanking Fire 
 
Fire that spreads at right angles (perpendicular) to the wind or slope. 
 
1. Characteristics 

 
• Rate of spread/intensity 

 
– Moderated intensity. 

 
– Moderated flame lengths. 

 
– Good for reducing intensity/heat, but still consuming 

fuels to meet objectives. 
 

– Rate of spread faster than backing fire, slower than 
head fire. 

 
2. Hazards 

 
• Wind shifts may convert flanking fire to head fire. 

 
• Spotting 

 
• Firewhirls may be produced creating erratic fire behavior. 
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III. FIRING TECHNIQUES 
 
The six primary techniques are: Strip, Dot, Flanking, Ring, Avoidance, and 
Chevron. 
 
A. Strip Firing 

 
Setting fire to a strip of fuel. 

 
• Most commonly used technique. 
 
• More than one strip is ignited in a parallel alignment allowing 

strips to burn together. 
 
• Width of strip fires can be adjusted to meet objectives of fire 

intensity. 
 
• Allows regulation of intensity; can either be strip head or strip 

backing fire. 
 

• 1-2-3/3-2-1 concept 
 

– Normally used during strip firing operations, but can be 
applied to other techniques. 

 
– Requires two or more lighting personnel. Each lighter is 

assigned a number (1, 2, 3, etc.). 
 

– The number 1 position is always closest to the control line. 
 

– Depending on the wind or slope, the number 1 lighter may 
not always be the lead lighter. 

 
– Spacing between igniters should be established prior to 

beginning ignition. 
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B. Dot Firing 
 
Individual dots of fire are set to burn together before developing their 
own head, flank, or backing fire. 
 
• Can be performed by hand or aerial ignition. 
 
• Often used in conjunction with strip firing. 
 
• Fire intensity can be increased or decreased depending on 

placement, spacing, and number of dot ignition points. 
 
• Allows for rapid ignition. 
 
• Conserves burn mix. 

 
 

C. Flanking Firing 
 
Lighting into the wind or down slope perpendicular to control lines 
allowing fire to spread at right angles. 
 
• Another option to modify fire intensity. 
 
• Intensity will hold middle ground between strip head and strip 

backing techniques. 
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D. Ring Firing 
 
Lighting in a circular pattern so the ensuing fire fronts converge 
toward the center. 
 
• Used to modify intensity on the perimeter of a burn area (pull fire 

away from fireline). 
 
• Used to increase intensity within the targeted area to allow for 

better fuel consumption. 
 
• Use of ring technique depends on burn objectives.  

 
 

E. Avoidance 
 
A fire set around the outer perimeter of a resource and generally 
suppressed once a buffer is created. This establishes a blackline 
buffer and draws heat away or protects a resource. 

 
 
F. Chevron 

 
Variations of strip head or flank firing where the ignition strips or 
burn pattern resemble a V-shape.  
 
• Used for widening control line quickly. 
 
• Used to burn down ridgelines to modify intensities and provide 

for firefighter safety. 
 
• Requires higher skill level to moderate fire activity based on 

depth and angle of chevron. 
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EXERCISE:  Use of Firing Operations and Techniques 
 
1. This exercise consists of eight scenarios where you will create a firing 

operation and justify your choices.  
 

2. First, we will work through the example scenario together.  
 

Example scenario: You are a crew boss assigned to night shift on Division C 
of the Simple Ridge Fire on the White River National Forest. Your 
assignment is to complete firing operations from the A/B break to the B/C 
break along a ridge approximately ½ mile away. Both crews are fully prepared 
with standard firing equipment. Drip torches and fuel has been staged at the 
A/B break. With expected high winds tomorrow morning, the DIVS is 
concerned the fire will make a hard push and threaten the control line and 
historical cabins. The DIVS wants a low intensity backfire to avoid spotting 
problems over the ridge. The fire’s current situation is 5,000 acres and 65% 
contained. It is 1800, the temperature is 65°, relative humidity is 25%, and 
winds are 3-5 mph down slope away from the control line. Fuels are 
ponderosa pine with grass understory. The control line was constructed by a 
dozer with safety zones constructed every ¼ mile. Both crews are now at the 
Div A/B break. 
 
Develop a course of action. Prepare an ignition sequence, choose firing 
devices, establish communication contacts, and identify safety issues and 
mitigations you think are necessary. 

 
 
3. The instructor will provide the handouts and instructions for each scenario. 

We will discuss each scenario upon completion. 
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IV. ZEN AND THE ART OF LIGHTING 
 
Not all devices and igniters are created equally. 
 
A. Communicating the Firing Boss’ Intent 

 
As the leader of the ignition effort, it is important to describe your 
intent. Go beyond complete and thorough briefings—don’t assume 
anything—assumptions provide an opportunity for misunderstandings 
or mistakes. 
 
When describing leader’s intent, you must communicate to the 
ignition and holding teams what they will be doing: 
 
• How it will be accomplished. 
 
• Why it is being done this way. 
 
• Most importantly, what it should look like when done right. 
 
Consider different fire intensities as generated by sparse dot firing 
underneath ponderosa pines in needle cast vs. strip head firing in the 
same fuels. 

 
 
B. Using a Test Fire to Anticipate Overall Fire Behavior 

 
Ignite the most receptive fuel type in the burn area and observe the 
fire’s behavior as you let it spread.   
 
Next, ignite the least receptive fuel type and observe this fire’s 
behavior as you let it spread. Pay close attention to the rate of spread, 
what fuels are consumed, and how these fires evolve as time passes. 
 
Are these results compatible with your objectives? 
 
When burning a unit with multiple fuel types or variable terrain, the 
burning organization should ignite multiple test fires if possible. 
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C. Managing Areas with Potential for Problematic Fire Behavior 
 
Experienced ignition personnel mitigate fire behavior associated with 
burning high energy slopes (areas that may be drier and hotter, or 
have fuels that produce more active fire behavior). 
 
These personnel maintain control and safety concerns by practicing 
the following: 
 
• Schedule ignition on high energy slopes early in the season or 

burning period; begin ignition as soon as those slopes come into 
prescription or are available to burn. 

 
• When time allows, ensure that thorough preparation mitigates the 

potential for unwanted fire behavior. 
 
• If possible, black-line units on high-energy slopes to reduce 

control problems. 
 
• Consider using late evening or night ignition. 
 
• Postpone ignition operations if fire behavior during the test fire 

indicates fire behavior other than what is desired. 
 
• For prescribed fire operations, jackpot larger fuel concentrations 

during the off season.  
 

• On fire suppression assignments, jackpot large fuel 
concentrations at night when burning conditions are more 
favorable. 
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D. How much fire is the right amount? 
 
To adjust intensity, discuss the number of and distance between 
igniters when firing.  
 
When directing firing operations, ask yourself: 

 
• Is this the right amount of fire to achieve the objectives?  

 
• Do you need to increase or decrease the number of igniters? 

 
• How is the spacing between igniters; should the gap be increased 

or decreased? 
 

• Are the lighters able to see how their actions modify fire 
behavior? 

 
• Are the correct ignition devices being used? 
 
Large gaps between igniters gives greater chance of a head fire 
developing (more fuel exists between lighters).  
 
Keeping a small gap between igniters will reduce the amount of fuel 
available before the fire burns into another igniter’s black line.  
 
If your lighters are unable to see their work and gauge how the burn is 
progressing, it is your job to advise and make corrections if necessary. 
 
Timing of ignition is always a balancing act between having too cold 
or too hot of a burn, smoke impacts, and availability of resources. 
 
Prioritize your objectives and take advantage of windows of 
opportunity where the conditions are favorable to achieve the most or 
highest priority objectives. 
 
If the igniters are doing all they can and still not achieving the desired 
results, question the type or mix of ignition devices being used. 
Would adding or subtracting a type of ignition device favorably 
change the fire behavior? 
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E. What is the skill level of your lighters? 
 
Good firefighters are not necessarily good igniters. A good igniter, 
ignition team, or FIRB needs to constantly evaluate the results of their 
ignition pattern against the prescription set in the burn plan. 

 
• Are the results in line with the prescription; are they under 

achieving or over achieving? 
 

• What is the desired outcome of your firing operation supposed to 
look like immediately post-burn? 

 
• What will it look like next year? 

 
 
F. Provide Ongoing Feedback 

 
A successful FIRB doesn’t wait until the end of the shift to conduct an 
after action review (AAR) to provide feedback to the igniters.  
 
An AAR can occur during: 

 
• Refueling times. 
• Approaching difficult ignition areas or high energy slopes. 
• Changes in topography, weather, fuels, or time of day. 
 
Take time to provide feedback on how the team is functioning.  
 
Listen to the holders and the holding boss; how do they think the burn 
is progressing? 

 
After the smoke clears and the flames die down, an AAR is critical to 
validate whether corrections were made as needed during the ignition 
operation. 
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Unit 4 – Course Review and Final Evaluation Preview 
 
 

OBJECTIVES: 
 

Upon completion of this unit, students will be able to: 
 
1. Demonstrate ability to perform in the role of firing boss through the use of 

scenarios, exercises, or test materials. 
 
2. Identify the impacts of ignition techniques and environmental factors and 

make adjustments to meet desired objectives. 
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I. COURSE REVIEW 
 

A. Course Objectives 
 

• Describe the roles and responsibilities of the Firing Boss for 
planning, execution, safety and coordination of an ignition 
operation on a wildland or prescribed fire. 

 
• Describe the specialized firing devices, their characteristics, 

applications, safety and transportation requirements, maintenance 
needs and availability. 

 
• Prepare a briefing which contains desired fire behavior, firing 

techniques, necessary resources, and risk management to meet 
wildland or prescribed fire objectives; emphasize safety, 
coordination, communication and evaluation. 

 
 

B. Instructional Units 
 

Unit 1 – Duties and Responsibilities 
 
Unit 2 – Firing Devices 
 
Unit 3 – Firing Operations and Techniques 
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II. FINAL EVALUATION 
 

A. Final Scenarios 
 

The class will be divided into four groups; each group is assigned a 
scenario. Each group will prepare and deliver an ignition briefing to 
the class.  
 
The briefing must be based on your assigned scenario and cover at 
least eight of the following eleven items: 
 
• Briefing resources 
• Operational objectives 
• Type of firing objectives 
• Resources required 
• Ignition device type needed 
• Firing techniques 
• Expected fire behavior 
• Safety concerns 
• Identify hazards and mitigations 
• Special considerations 
• Weather considerations 
• AAR based on IRPG 

 
 
B. Final Exam 

 
The final exam includes multiple choice, true/false, fill in the blank, 
and a short scenario. 
 
You have 1 hour to complete the final exam. You must receive 70% 
or higher to pass the course.  
 
Read the questions carefully! 
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