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Background Information:

Previously, the only online S-290 course available was geared towards orienting Incident
Meteorologists (IMETs) on fire behavior to enhance IMET background and interactions with
Fire Behavior Analysts (FBANs) on incidents. The course wasn’t scoped or designed
primarily for prescribed fire or fire suppression practitioners.

Since the onset of COVID, many courses across multiple disciplines have undergone a
paradigm shift in delivery, including SFT and NWCG courses. In addition, the S-290
prerequisite requirement for Burn Boss has placed further strain on available in-person S-
290 courses, creating a widening gap between available courses and student demand.

SFT staff was approached about an online S-290 course through the University of Idaho in
conjunction with the National Wildfire Coordinating Group (NWCG) and Wildland Fire
Information and Technology (WFIT) Wildland Fire Learning Portal. SFT staff obtained
permission to audit the course to assess the quality, content, rigor, and interactive features
of this online delivery model to determine its applicability and feasibility for the California fire
service.

“The Department of Forestry and Fire Protection serves and safeguards the people and protects the property and resources of California.”



Analysis/Summary of Issue:
The course was well organized, and centered around the traditional S-290 Units, as well
as by the type of instructional methodology.

The course is structured with pre-coursework, which was the new NWCG S-190
curriculum in its entirety (tests and all). There are some significant changes to S-190,
and personnel who haven'’t taken the course in the past ten years are encouraged to
take it again as a refresher and primer for the S-290 curriculum that followed.

There was an online meeting on getting started with an overview of the portal and
how to navigate the course, covered the course requirements, and outlined the
material:

1. Notes that included purpose-built slides that were created specifically for this
course.

2. Key terms and questions that students completed as they worked their way
through the day’s material.

3. Exercises, where fire behavior inputs were applied to real-world situations.

4. There were also periodic practice assessments (quizzes) that students
needed to complete and that also oriented them to what final test questions
would look like.

5. There was also the Zoom link, and a link to the recorded sessions, which
captured the group exercises and panel discussions held each day.

The student then completed a portion of self-paced coursework, including answering
questions and applying the material to real-world wildland experiences through
exercises that prepared the students for the daily group exercise that followed.

Each afternoon, students were required to be present and on-camera to participate
in the group exercise and to ask questions and discuss fire behavior applications with
the lead instructor and adjunct panelists. The panelists shared their perspectives and
experiences and were well-qualified as instructors and practitioners.

1. One of the exercises consisted of a scenario that required gathering and
evaluating fire behavior inputs and then deciding on whether or not to accept
the assignment based on predicted fire behavior and firefighter safety,
including acceptable risk mitigation measures.

2. Another application had students determine whether a particular prescribed
fire scenario was currently in prescription, and if or when it would exceed
prescriptive thresholds with a discussion on triggers/decision points.

The students were required to complete a 100-question final and complete all
questions, exercises, 4 of 5 practice assessments, and participate in the group
exercises and discussions before a certificate was granted.

After reviewing the pre-coursework, self-paced modules, practice assessments, exercises,
and discussions, SFT staff has determined that this particular online S-290 course contains
the required fire behavior rigor -including evidence of engagement and critical thinking- and
recommends that this course be an approved alternate to the in-person NWCG 32-hour S-
290 course.



5290 Online - Student Overview

S$290 NWCG Objectives

e |dentify and describe the characteristics of fuels, weather, and topography that influence
wildland fire behavior.

e Describe the interaction of fuels, weather, and topography on wildland fire behavior, fireline
tactics, and safety.

e Describe the causes of extreme fire behavior conditions (long-range spotting, crowning, and fire
whirls) that develop due to weather, fuels, and/or topography.

e Interpret, communicate, apply, and document wildland fire behavior and weather information.

Overview description
This course uses interactive self-paced units to present content. There is a practice assessment for
each unit, and the questions from the practice assessment are pooled to form the final assessment.
Each day there is a live exercise and panel discussion where you will apply what you learned in the
units. At the end of the day you will complete a reflective discussion post and complete a survey.

Requirements for obtaining your certificate

1. Satisfactory performance in 4 out of 5 of the exercises
2. Submission for all discussions and surveys
3. 70% on the final assessment

Interactive self-paced units

There are two units a day. Units are a combination of narrated PowerPoint presentations,
embedded videos, and content interactions. Key terms and questions are available for each unit.
Fill out the key terms and questions while you go through the units. This will serve three purposes:

1. Maintain engagement
2. Prepare you for the assessment
3. Narrow your focus on the most important concepts

Each unit will have an associated practice assessment — these assessments are not counted toward
your score in the class. There are 10 questions randomly selected from a pool of 15 to 20
guestions. You have 2 attempts to complete the practice assessment. The final assessment is a
compilation of the questions from the practice assessments.

TIP: take the practice assessment 2 times so you are exposed to more questions from the
question bank. After you take the practice assessment, review your results. You are not given the
correct answer — so look up the answer to questions you got wrong so that you know how to
answer the question if you see it in the final assessment.



Discussion

Discussions are intended to give you an opportunity to reflect on what you learned in the units. We
will review your discussion posts before the beginning of each day and answer questions posted.

1. List your major takeaways from today.

2. Give 2 or 3 scenarios where this information from this unit can be applied. Think deeply
here; your ability to think about the application will help you get the most out of the
material.

3. List one or two questions that were generated from today’s material, either directly or
indirectly related to the topic.

Surveys

Surveys help us understand your experience in the class so that we can make improvements during
this offering and future offerings. Think constrively, give specific feedback on what worked well and
what could be improved.

Exercises

Exercises will each require about 30 minutes of work PRIOR to the live session. The work you do
prior will help maximize what you can accomplish in the live session. You will work with your group
to accomplish an objective while building connections to others taking the class. Each person is
responsible for completing and submitting the exercise. You will be marked as satisfactory based on
the following criteria

- Show engagement and critical thinking
- Complete >70% of the components of the exercise

If you are marked as unsatisfactory you will be given an opportunity to resubmit your exercise.

Live panel discussion

Panel discussion are your opportunity to talk with professionals about the topics covered in the
class. Come with questions and be ready to engage in discussion. The panelists can be a resource for
you in and outside of the class.

Final assessment

The final assessment will be 100 questions, with 10 questions chosen at random from each of the
practice assessments. You will have 2 attempts and must achieve a 70% to be eligible for your
certificate.



Unit 11 Extreme Fire Behavior - Key Terms and Questions

Key terms
- Extremem Fire Behavior

- Allignment

- Passive crown fire

- Active crown fire

- Independent crown fire
- Plume dominated fire

- Wind-driven fire

Questions

1. What are the five common denominators of tragedy fires?
What are the most common characteristics that constitute extreme fire behavior?
When are spot fires considered extreme?
What are the factors that contribute to spot fires?
What contributes to crown flammability?
What contributes to the surface to crown heat transfer?
What contributes to crown to crown heat transfer?
What causes fire vortices?
What are the characteristics of the three types of verticle vortices?
. What are the characteristics of wind-driven vs. plume-dominated fires?
. What are the characteristics of fuels, weather, and topography that contribute to
extreme fire behavior?
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Discussion question

What are your major takeaways from this material?

Give 2 or 3 scenarios where this information from this unit can be applied. Think deeply here;
your ability to think about the application will help you get the most out of the material.



Unit 12 Extreme Fire Behavior - Key Terms and Questions

Key terms
- Ignition Component (IC) — the probability of a firebrand causing an ignition requiring

suppression action
- Spread Component (SC) — Predicted forward rate of spread of a head fire
- Energy Release Component (ERC) — Potential heat release per unit area
- Burning Index (BI) — Predicted flame length at head of fire
- WEFDSS
- IFTDSS

Questions

1. “Fire is only going to change if....
2. What are the assumptions to the recommendation of using 4X the flame height to
calculate the size of the safety zone?

From the Assessing the Fire Environment to Anticipate Fire Behavior Video

(98]

What should you do BEFORE an assignment to be prepared for possible change?

4. What should you do once you are assigned to an incident to be prepared for possible

change?

What should you do once you are on scene to be prepared for possible change?

6. What should you do if the spot weather forecast you requested does not match the
conditions you are observing?

7. What are the questions to ask yourself when assessing change?

8. What did you learn or were reminded of in each of the six categories in the
Fire Environment Poster?

9. “These models are all but they are still

9]
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Discussion question

What are your major takeaways from this material?

Give 2 or 3 scenarios where this information from this unit can be applied. Think deeply here;
your ability to think about the application will help you get the most out of the material.


https://www.youtube.com/watch?v=tLeGGhnWmGM&t=88s
https://www.nwcg.gov/sites/default/files/publications/pms439.pdf

Day 1 Exercise — Topography

Objective: Identify critical topographic features for fires behavior. Use latitude and longitude and the
Public Land Service System to locate fires and communicate their location.

Do BEFORE the live exercise

Locate a map

1. Goto FSTopo Map products

2. Pick a map for a wildland area with diverse
topography —ideally one you are familiar
with.

Name of map: (upper right)

Link for map: (you can right click on “download
PDF” and select “Copy link address”)

Scale: (bottom center)

Contour interval: (calculate from index contour
lines)

Year of last update: (bottom left)

Pick a location for a fire
3. Identify a critical topographic feature for fire

behavior
a. Saddle
b. Narrow Canyon
c. Ridge

d. Boxcanyon
e. Intersecting drainage
4. Pick a location on or near this topographic
feature for a scenario fire. (you are not
sharing the name of the topographic feature
with your team — they will try and identify it)
5. See this reference for finding your lat and
long and township and range.

1. Latitude longitude:

2. Township and Range

3. Size: % acre

4. Fire behavior: (come up with a likely scenario)

Do DURING the live exercise

1. Introduce yourselves
a. Where you are from
b. Why you are taking this class
c. Your experience with topography
and map reading
2. Identify the person you will give a fire to,
and the person who will give you a fire

Record who you will give fires to

Record who will give you fires

Record the information for the fire you are 1. Name of map:
receiving 2. Link for map:

3. Latandlong:

4. Township and range:
1. Locate the fire on the map 1. Aspect:



https://data.fs.usda.gov/geodata/rastergateway/states-regions/states.php
https://youtu.be/xelmBekFXkw
https://youtu.be/xelmBekFXkw

2. Identify the critical topographic features
that is near the fire
3. Calculate the slope in the direction of spread
a. Based on topography alone,
determine the direction the fire will
spread
b. Measure % mile from the fire in the
direction of spread (use the scale
bar)
c. Calculate the elevation change (use
the topo lines)

d. Calculate slope (rise [elevation]
divided by run [feet]

2. Critical topographic feature:

3. Slope in the direction of spread:

Check you work
- As time allows, compare the location
you plotted to where your teammate
originally located the fire.

How close were the points you plotted to the
points of your team mate originally marked?

What did you learn?



https://www.youtube.com/watch?v=3QFJ_uv2mGw

Day 2 Exercise — Fuels

Objective: Become familiar with different stand structures and use general terms to describe fuels and
potential fire behavior.

Do BEFORE the live exercise

Directions: View the Vegetation Structure Part 1 presentation. As you move through the presentation,
you will be asked to evaluate conditions of the fuels and then you will submit your answer and receive
an answer to the question. BEFORE hitting submit, record your answer in the column on the left. Then
record the given answer in the column on the right.

Pine and Shrub

Question YOUR answer GIVEN answer

Primary fire carrier

Fuel loading

Arrangement of surface fuels

Horizontal continuity of the
canopy fuels

Vertical continuity of the
canopy fuels

Light Fir Litter

Question YOUR answer GIVEN answer

Primary fire carrier

Fuel loading

Arrangement of surface fuels

Horizontal continuity of the
canopy fuels

Vertical continuity of the
canopy fuels

Grass
Question YOUR answer GIVEN answer

Primary fire carrier

Fuel loading



https://360.articulate.com/review/content/3158fd3e-6ca7-4fe0-a227-7fc55c77f89f/review

Arrangement of surface fuels

Horizontal continuity of the
canopy fuels

Vertical continuity of the
canopy fuels

Lodgepole

Question YOUR answer GIVEN answer
Primary fire carrier

Fuel loading

Arrangement of surface fuels

Horizontal continuity of the
canopy fuels

Vertical continuity of the
canopy fuels

Ponderosa Pine

Question YOUR answer GIVEN answer
Primary fire carrier

Fuel loading

Arrangement of surface fuels

Horizontal continuity of the
canopy fuels

Vertical continuity of the
canopy fuels

Do DURING the live exercise

Directions:

1. Discuss what you learned from the Vegetation Structure Part 1.

2. View the Vegetation Structure Part 2 presentation. Use GTR 153 to answer questions about fuel
model and fire behavior. Use GTR 190 to answer questions about fuel loading. Talk as a group
about how you want to discuss the information — is one person going to pull the presentation up
and share or is each person going to pull it up separately and discuss?

3. Decide on an answer as a group using the resources provided, then record the given answer.
You do not need to be perfect — the intent is for you to think a little and become familiar with
the resources.



https://360.articulate.com/review/content/2c5c1f47-be22-4e14-a7ea-273af20d40b2/review
https://www.fs.fed.us/rm/pubs/rmrs_gtr153.pdf
https://www.fs.fed.us/rm/pubs/rmrs_gtr190.pdf

Question

Grass
YOUR answer

GIVEN answer

What is the fuel model?

What fuel moisture is
important?

What is the fuel loading?

What is the rate of spread?

What is the flame length?

Question

Fir
YOUR answer

GIVEN answer

What is the fuel model?

What fuel moisture is
important?

What is the fuel loading?

What is the rate of spread?

What is the flame length?

Question

Ponderosa
YOUR answer

GIVEN answer

What is the fuel model?

What fuel moisture is
important?

What is the fuel loading?

What is the rate of spread?

What is the flame length?




Day 3 Exercise — Weather

Objective: Calcualte relative humidity, fine dead fuel moisture, and probability of ignition and practice
effectively communicating a weather report.

Do BEFORE the live exercise
Directions: Watch the following videos and complete the weather table below

e Look up RH and Dew Point from Dry Bulb and Wet Bulb
e Look up Fine Dead Fuel Moisure Using Temperature and RH

e Look up Probabilty of Ignition with Fine Dead Fuel Moisture and Temperature

Dry Bulb 82 Elevation in Feet 3900
Wet Bulb 55 Elevation of Wx Obs L
Mid-flame Wind 2-4 Shading <50%
Gusting wind 8 Dew Point

Wind direction SE Relative Humidity

Slope 20% FDFM (Exposed)

Month May FDFM(Shaded)

Time 1200 POI (Unshaded)

Aspect S POI (Shaded)

Do DURING the live exercise

Directions:

1. Introduce yourself

2. Complete TWO weather tables
a. Distribute weather tables between team members
b. Delete the tables that you are not doing

3. Take turns reporting the weather using the following script

Weather report script

e All resources on on the fire, please stand by for your
weather.
e PAUSE
e Weather was taken near
e Temp of , [insert “up” or “down” a number between 1 and 5]
e RH , linsert “up” or “down” a number between 1 and 5, opposite direction of
temp]
e Winds are gusting to from the

o ERIAKBREAKE****


https://youtu.be/_ujTRzOOBb4
https://youtu.be/sTAq3up5uGA
https://youtu.be/ZE2Pm2f1ZXM

e Fine Dead Fuel Moisture of exposed shaded

e Proability of ignition exposed shaded
° dokoskokok BRE A kKK Kk
e Again temp of and RH of

e [create a message that you would likely use on a fire to draw attention to the sky and
remind health and safety]

Scenario 1: Pleasant Valley Fire

Location DP1 Aspect E
Dry Bulb 79 Elevation in Feet 4700
Wet Bulb 54 Elevation of Wx Obs A
Mid-flame Wind 1-3 Dew Point

Gusting wind 5 Relative Humidity

Wind direction w FDFM (Exposed)

Slope 40% FDFM(Shaded)

Month July POI (Unshaded)

Time 1100 POI (Shaded)

Scenario 2: Bald Hill RX

Location SE corner Aspect w
Dry Bulb 72 Elevation in Feet 1600
Wet Bulb 50 Elevation of Wx Obs L
Mid-flame Wind 2-4 Dew Point

Gusting wind 6 Relative Humidity

Wind direction N FDFM (Exposed)

Slope 5% FDFM(Shaded)

Month May POI (Unshaded)

Time 1600 POI (Shaded)

Scenario 3: Juniper Fire

Location DP2 Aspect S
Dry Bulb 95 Elevation in Feet 2400
Wet Bulb 60 Elevation of Wx Obs L
Mid-flame Wind 3-5 Dew Point

Gusting wind 7 Relative Humidity

Wind direction SE FDFM (Exposed)

Slope 15% FDFM(Shaded)

Month July POI (Unshaded)

Time 1200 POI (Shaded)




Scenario 4: Telephone Fire
Location West Flank | Aspect Flat (use S)
Dry Bulb 82 Elevation in Feet 400
Wet Bulb 67 Elevation of Wx Obs L
Mid-flame Wind 6-8 Dew Point
Gusting wind 10 Relative Humidity
Wind direction SW FDFM (Exposed)
Slope 0 FDFM(Shaded)
Month June POI (Unshaded)
Time 1300 POI (Shaded)

Scenario 5: Hadley RX
Location NE corner Aspect w
Dry Bulb 63 Elevation in Feet 1100
Wet Bulb 49 Elevation of Wx Obs L
Mid-flame Wind 2-5 Dew Point
Gusting wind 7 Relative Humidity
Wind direction SE FDFM (Exposed)
Slope 10% FDFM(Shaded)
Month Oct POI (Unshaded)
Time 1000 POI (Shaded)

Scenario 6: Bear Fire
Location Goat Lookout | Aspect E
Dry Bulb 89 Elevation in Feet 2400
Wet Bulb 61 Elevation of Wx Obs L
Mid-flame Wind 5-7 Dew Point
Gusting wind 12 Relative Humidity
Wind direction W FDFM (Exposed)
Slope 45% FDFM(Shaded)
Month August POI (Unshaded)
Time 1200 POI (Shaded)

Scenario 7: Tamarack RX
Location Entrance Rd | Aspect E
Dry Bulb 75 Elevation in Feet 800
Wet Bulb 55 Elevation of Wx Obs L
Mid-flame Wind 2-4 Dew Point




Scenario 8: Sunset RX

Scenario 9: Juniper Fire

Gusting wind 8 Relative Humidity
Wind direction SE FDFM (Exposed)
Slope 5% FDFM(Shaded)
Month Feb POI (Unshaded)
Time 1400 POI (Shaded)
Location DP1 Aspect S
Dry Bulb 55 Elevation in Feet 2100
Wet Bulb 45 Elevation of Wx Obs L
Mid-flame Wind 1-2 Dew Point
Gusting wind - Relative Humidity
Wind direction N FDFM (Exposed)
Slope 15% FDFM(Shaded)
Month April POI (Unshaded)
Time 1800 POI (Shaded)
Location Stagging Aspect w
Dry Bulb 82 Elevation in Feet 4500
Wet Bulb 55 Elevation of Wx Obs B
Mid-flame Wind 2-4 Dew Point
Gusting wind 8 Relative Humidity
Wind direction NE FDFM (Exposed)
Slope 29% FDFM(Shaded)
Month Aug. POI (Unshaded)
Time 1200 POI (Shaded)
Scenario 10: Witches Hat RX
Location DP4 Aspect N
Dry Bulb 65 Elevation in Feet 1800
Wet Bulb 50 Elevation of Wx Obs L
Mid-flame Wind 2-4 Dew Point
Gusting wind - Relative Humidity
Wind direction SE FDFM (Exposed)
Slope 29% FDFM(Shaded)
Month March POI (Unshaded)
Time 1300 POI (Shaded)
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