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Lesson Overview: In this activity, students view 
and discuss a presentation that describes fire’s 
effects on soils and how these effects are 
measured. Then they either observe or conduct 
an experiment that illustrates how wildland fires 
affect the potential for soil erosion. They learn 
that soil burn severity varies greatly and that 
when fires remove the litter, duff, and plant 
cover on the ground, the risk of soil erosion 
increases.  
 
Lesson Goal: Increase students’ understanding 
of the effects of wildland fire on soil properties, 
things that live in the soil, and the likelihood of 
erosion after fire. 
 
Before beginning this lesson, watch the video demonstration of precipitation’s impact on 
bare soil versus vegetation-covered soil: https://www.youtube.com/watch?v=im4HVXMGI68. 
Decide if you want to do the demonstration in class or just view the video. If you decide to do 
the demonstration in class, you need a container containing young grass stems that were 
started from seed 2-4 weeks before. You may be able to use a cut piece of sod instead.  
 
Also consider using Activity M15 (Bark and Soil: Nature’s Insulators) as a lab for this class. 
 
Objectives:  

• Students can use information from a PowerPoint presentation and a demonstration (on 
video or done in the classroom) to interpret a technical report on the effects of a real 
wildland fire. 

• Students can communicate technical information about a fire’s effects on soils in a clear, 
engaging way.  
 

Standards:   9th 10th 11th 12th 
CCSS--ELA Speaking and Listening 1,4 1,4 
NGSS History of Earth ESS2.A 
  Earth's Systems ESS2.C, ESS2.D 
EEEGL Strand 1 A,B,C,D,E,F,G 

12. Fire, Soil, and Water Interactions 
 

Subjects: Science, Mathematics, 
Reading, Writing, Speaking and Listening, 
Health Enhancement  
Duration: Two half-hour sessions plus 
out-of-class preparation 
Group size: Entire class  
Setting: Classroom 
New FireWorks vocabulary: burn 
severity, char depth, duff, erode/erosion, 
ground cover, ground fire, infiltration, 
litter, organic matter loss, slash, soil burn 
severity, soil structure, vegetation burn 
severity, water repellency 

https://www.youtube.com/watch?v=im4HVXMGI68
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Teacher Background: Soil burn severity is the degree of change in soil characteristics caused by 
fire. Changes in the soil may (or may not) have profound effects on what happens in a burned 
area after fire. Potential impacts include reduced water infiltration and hence increased runoff, 
accelerated erosion, changes in stream channels, loss of cover and resultant warming of 
streams, death of underground plant parts that enable sprouting, and damage to archaeological 
artifacts and other cultural resources. 
 
Here is a summary of the information in the PowerPoint presentation used in this lesson 
(H12_FireSoilWater.pptx). Consult the presentation for more details.  
 

Indicators of soil burn severity include char depth, organic matter loss, altered color and 
structure, and reduced infiltration. After fire, common changes to the soil include: 

• loss of ground cover due to consumption of litter and duff; 
• changes in surface color due to char, ash cover, or soil oxidation; 
• changes in soil structure due to consumption of soil organic matter; 
• death and consumption of fine roots and microorganisms in the soil; and 
• formation of water repellent layers that reduce infiltration. 

 
The degree of soil burn severity varies widely from fire to fire, and within individual burns. 
It depends on many factors, including the weather at the time of burning, fire behavior, 
the amount, type, and distribution of fuels, type of soil, and slope. Notice that the Fire 
Environment Triangle studied in Unit III covered many of these factors: 

• Fuel loading, particle size, spatial distribution, chemical composition, and moisture 
(in both live and dead fuels) influence soil burn severity. So does that type of 
vegetation present. 

• Weather conditions, including temperature, relative humidity, wind, and rainfall 
(before and after fire) affect soil burn severity. 

• Topography (slope, aspect, landform) and the properties of soils themselves 
(texture, moisture, organic matter, and soil type) affect soil burn severity. 

Behavior of the fire itself matters too – its intensity, duration of burning, and fire type 
(crown, surface, or ground fire). 
 
The more severe fire’s effects on the soil, the more likely those soils will erode in 
subsequent rainstorms – especially in places with steep slopes. Erosion after fires can 
cause tremendous damage to people’s homes and other structures in the first year or two 
after a fire. 

 
This lesson ends with an activity in which students read a technical document (the BURNED-
AREA REPORT for the Storrie Fire of 2000 - Storrie burned area report.pdf) and communicate its 
results to a local audience in the area of the fire. Burned Area Emergency Response (BAER) is a 
program in which a team of resource professionals assesses a burned area very rapidly (often 
before the fire is out). They figure out what actions are needed to protect human life, property, 
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and critical natural and cultural resources and then get this work started as soon as possible 
(see http://www.fs.fed.us/biology/watershed/burnareas/background.html).  
 
Sources and additional reading: 
Parsons, Annette; Robichaud, Peter R.; Lewis, Sarah A.; Napper, Carolyn; Clark, Jess T. 2010. 
Field guide for mapping post-fire soil burn severity. Gen. Tech. Rep. RMRS-GTR-243. Fort 
Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. 
49 p. http://www.treesearch.fs.fed.us/pubs/36236 
 
Neary, Daniel G.; Klopatek, Carole C.; DeBano, Leonard F.; Ffolliott, Peter F. 1999. Fire effects on 
belowground sustainability: A review and synthesis. Forest Ecology and Management. 122(1-2): 
51-71. http://www.treesearch.fs.fed.us/pubs/33598 
 
http://forest.moscowfsl.wsu.edu/smp/solo/documents/GTRs/INT_280/DeBano_INT-280.php 
 
 
Materials and preparation:  

1. Display the Fire Environment Triangle (use the 
M05_FireEnvironmentTriangle.pdf poster or draw it).  

2. Download and view the PowerPoint presentation: 
H12_FireSoilWater.pptx. The slides and notes for the 
presentation – including cues for discussion and main 
discussion points - are shown below. 

3. Provide 1 copy (electronic or paper)/student of the 
Storrie Fire BURNED-AREA REPORT (Handout H12-2. 
Storrie burned area report.pdf)  

4. Provide 1 copy/student: Handout H12-1. Questioning the Effects of the Storrie Fire 

5. View this video about erosion: https://www.youtube.com/watch?v=im4HVXMGI68.  In step 
3 below, you will either conduct this demonstration in class or show the video. If you do the 
demonstration in class you will need: 
• Three empty 2 liter plastic soda bottles 
• Three empty plastic soda bottles (about 1 liter size) 
• Three pieces of string/yarn 
• Soil 
• Dead leaves/needles 
• Grass seed (planted in the soil 2-4 weeks ahead of time – a cut piece of sod may work 

instead) 
• Pitcher of water 

 

http://www.fs.fed.us/biology/watershed/burnareas/background.html
http://www.treesearch.fs.fed.us/pubs/36236
http://www.treesearch.fs.fed.us/pubs/33598
http://forest.moscowfsl.wsu.edu/smp/solo/documents/GTRs/INT_280/DeBano_INT-280.php
https://www.youtube.com/watch?v=im4HVXMGI68
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Procedures: 

1. Explain: Fires change more in the environment than just the aboveground plants; they 
change the soil too. Think about the three parts of the Fire Environment Triangle: fuels, 
weather, and topography. All of these things influence how fires affect soils. That’s what 
we’ll learn about today.  

2. Present and discuss the PowerPoint presentation: H12_FireSoilWater.pptx (see slides and 
notes below). 

3. Either watch this video as a class: https://www.youtube.com/watch?v=im4HVXMGI68 OR 
do the activity in the video as a class.  

4. Explain: Now that you are experts on soil burn severity, you can read a report from a real 
wildland fire and present its results in a radio spot. You’ll use The Storrie Fire Handout H12-
2. BURNED-AREA REPORT. This was produced by a team of specialists just 9 days after the 
fire was “contained” – that is, when the burn was completely surrounded by either fireline 
or non-burnable landscape features (rocks, water, etc.)1 

5. Provide a copy of the Handout H12-2. BURNED-AREA REPORT to each student. Ask them to 
browse through the report to figure out its purpose and audience. Then discuss:  
• What is the BAER project and report’s main purpose? Determine how the soils were 

affected by the fire, what potential problems that may cause, what actions should be 
taken, and what those actions will cost. 

• Who prepared the report? Professionals from numerous resource specialties – see the 
list in Section V. C. 

• Who is the intended audience? Those who provide funding, local land managers, the 
public, and any organizations with interest in the burned area. 
Do you feel satisfied that the report covers the most important topics and makes valid 
recommendations? Why or why not? You could use this question to discuss the 
credentials of the BAER team, the possibility that some topics were missed, the 
possibility that critical problems could be missed because the assessment was “rapid,” 
and any potential for bias in the process. 

  

                                                           
1 Contained: The status of a wildfire suppression action signifying that a control line has been completed around 
the fire, and any associated spot fires, which can reasonably be expected to stop the fire's spread 
(http://www.nwcg.gov/glossary/a-z). 

https://www.youtube.com/watch?v=im4HVXMGI68
http://www.nwcg.gov/glossary/a-z
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Slides and Notes for H12_FireSoilWater.pptx 
Slide 1 

Organic soil

What do wildland fires do to soils?

 

This image shows where the heat from 
wildland fire goes. What are the 3 methods of 
heat transfer? Convection, conduction, and 
radiation.  
 
How are they at work here? Convection is 
lifting some of the fire’s heat up, away from 
the soil. Conduction and radiation are 
transferring heat into the soil.  
 

Slide 2 

Soil burn severity is the effect of a fire on the soil. 

Vegetation burn severity is the effect of a fire on the vegetation. 

Burn Severity: the physical, biological, and 
ecological effects of fire

Organic soil

Image modified from Parsons and othe  

 

What does the heat from burning wildland 
fuels do to plants, ground cover, and soil after 
a fire? It depends on many things, so it varies! 
The physical, biological, and ecological effects 
of fire – all lumped together – are called burn 
severity.  
 

Look at the right-hand diagram. How did the vegetation change as a result of the fire? It looks 
dead and partially consumed. Much of the ground cover (litter, duff, and surface vegetation) 
has been consumed.  
 
Vegetation burn severity describes the effects of a fire on vegetation. Vegetation burn severity 
is likely the first thing you notice when you look at burned forest, and we’ll study it more in 
later lessons. But we can also see changes in the soil surface and even deep into the soil. This is 
soil burn severity - the effects of fire on the soil. That’s what we’ll study today.  

Slide 3 Soil burn severity is the effect of a fire on the ground. It includes char depth, organic matter  
altered soil color and structure, and reduced infiltration. 

Char depth: How deeply has the soil been blackened by fire?

Low Moderate High

Organic matter loss: How much of the litter, duff, mosses, and fine roots were consumed by  
fire?

 

What does soil burn severity mean? It is the 
effect of a fire on the ground.  
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We describe soil burn severity in many ways: char depth, organic matter loss, altered soil color 
and structure, and reduced infiltration. Char depth refers to how deeply the soil has been 
blackened by fire. Organic matter loss refers to how much of the litter, duff, mosses, and fine 
roots on and within the soil were consumed by the fire. These photos shows char depth and 
organic matter loss from low, to moderate, to high soil burn severity.  
 
If a fire burns the duff layer and organic particles within the soil – like tree roots, underground 
plant stems, seeds, and partly-decayed wood – we call it a ground fire. These fires tend to burn 
for a long time, unlike surface fires and crown fires, which we learned about in Activity 
H09_Ladder Fuels.  
 
 
Slide 4 

Soil color

Soil structure

Low Moderate High

Soil burn severity is the effect of a fire on the ground. It includes char depth, organic matter  
altered soil color and structure, and reduced infiltration. 

 

Soil burn severity includes changes in soil 
color and structure. How might a fire change 
soil color? Look at the top row of photos. Soil 
color is typically black or brown in areas with 
low soil burn severity (that is, very little 
change from the color of unburned soils). Soil 
color may be orangeish or reddish in areas 
with high soil burn severity.  

How might a fire change soil structure? Look at the bottom row of photos. Soil particles break 
down as soil burn severity goes from low to high. Soils with high burn severity may look 
powdery or loose. 
 
Slide 5 Soil burn severity is the effect of a fire on the ground. It includes char depth, organic matter  

altered soil color and structure, and reduced infiltration. 

Low Moderate High

Infiltration: how easily water sinks in to the soil.

If water does not sink in easily, we say the soil is water repellent – that is, it repels water.

 

Infiltration refers to how easily water sinks 
into the soil. Fires may change infiltration, 
although infiltration also depends on soil 
type. In these photos, a drop of water has 
been placed on each sample of burned soil. 
What differences do you see? The water on 
the severely burned soil does not sink in. 
Instead, it beads up on top. We say this soil is 
water repellant; it repels water. But note that 
water repellency is affected by many things, 
so some soils repel water even when they 
have not been burned.  
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Slide 6 How do fire and heat affect the things that live in the soil?

From Neary et al. 1999: http://www.treesearch.fs.fed.us/pubs/33598

 

How do fire and heat affect things that live in 
the soil? First we have to know how hot it 
actually gets down there!  
Interpret the graph: During forest fires, 
maximum ground temperatures typically 
range from 200 to 300 °C. In heavy fuels like 
slash (materials left on the ground after 
timber harvest), maximum ground 
temperatures are usually around 500 to 700 
°C, but temperatures above 1500 °C can occur 
briefly. Fire-prone shrublands like chaparral 
commonly burn with lower maximum 
temperatures but have a wider range. Fires in 
grasslands, which lack woody fuels, usually 
have ground temperatures <225 °C, although 
higher temperatures have been measured.  
 

Slide 7 How do fire and heat affect the things that live in the soil?

Biological component threshold Temperature (
Plant roots 48
Small mammals 49
Protein coagulation 60
Fungi – wet soil 60
Seeds – wet soil 70
Fungi – dry soil 80
Nitrosomonas spp. – wet soil 80
Nitrosomonas spp. – dry soil 90
Seeds – dry soil 90
VA mycorrhizae 94

Threshold temperatures for biological disruptions  
soils:

Adapted from Neary et al. 1999: http://www.treesearch.fs.fed.us/pubs/33

It depends on how hot they get and how long the heat last

 

How does heat affect the things that live in 
the soil? It depends on how hot they get and 
how long the heat lasts. It also depends on 
how moist the soil is. This table shows the 
“threshold temperatures” for harm to living 
things – that is, the lowest temperatures at 
which they are likely to be injured or die. 
Interpret the data table: Things that live in the 
soil (plant roots, seeds, small mammals, and 
fungi) begin to die at about 40 to 70 °C. That 
is when protein degrades so plant tissues die.   
• Roots can be killed at soil temperatures of 

48 to 54 °C. 
• Seeds often die between about 70 and 90 

°C, depending on the soil moisture.  
• Microbes generally die between 50 and 

121 °C.  
• Fungi are usually less resistant to high 

temperatures than bacteria. 
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Do lethal ground temperatures occur in wildland fires? Compare the information in the table 
with the data in the graph. The range of average maximum ground temperatures greatly 
exceeds the lethal temperatures of the things that live in the soil.  
 
So how does anything in the ground survive? 
• Some areas are missed by the fire. 
• Some areas are exposed to lower temperatures than the maximum. 
• It takes more energy to heat wet soils than dry soils – but wet soils hold the heat longer 

than dry soils do. 
• Most importantly, soil is an excellent insulator from heat. The deeper you go in the soil, the 

lower the temperature. Therefore, things that are deep in the soil are protected from much 
of the heat from the fire.  

• Duff is also an excellent insulator, as long as it does not burn. But when duff burns, much of 
its heat is conducted down into the soil. Areas where deep duff has burned may have high 
soil burn severity. 

 
Slide 8 

USDA Forest Service

Soil burn severity depends primarily on two things: the amount and duration of heat

Photo by Walter Siegmu

A B

 

Since soil burn severity depends mainly on 
the amount of heat and duration of heating, 
think about these 2 photos. If a fire burned 
the surface fuels in these 2 photos under the 
same conditions, which fire would produce 
more heat? Which would burn for a longer 
time? If the large fuels are dry enough to 
burn, the fuels in Photo B, which include 
many logs, would produce higher 
temperatures and more heat than the fuels in 
Photo A, and the fuels in Photo B would also 
burn longer.  

Remember lesson H5 about fuel properties? It is likely that the a fire burning in Photo B would 
result in much higher soil burn severity than a fire in Photo A. Fast-moving fires in fine fuels, 
such as grass, are often intense in terms of energy release per unit area, and thus they produce 
long flames. But they do not transfer as much heat to the soil as do slow-moving fires in 
moderate to heavy fuels. Slow-moving fires often have much greater soil burn severity than 
fast-moving fires, regardless of how much energy the fires produce aboveground and how long 
their flames are. 
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Slide 9 

Before fire After fire

A B

 

Let’s look at soil burn severity in a small area 
– not much bigger than a classroom. Photo A 
shows this area before it was burned by a 
prescribed fire. Photo B shows what it looked 
like afterward. Can you see some diversity in 
soil burn severity?  

Use what we learned earlier about char, soil color, and soil structure. Some patches show no 
evidence of fire at all. Some patches have low soil burn severity, based on the black ground 
surface and the fact that some woody fuels remain above the ash. Some patches show 
evidence of being severely burned: The ash is completely white (no carbon left), and woody 
fuels are nearly gone. The lines of thick white ash, where the logs were before the fire, are 
places where the soil probably experienced hotter temperatures for longer periods of time 
than most of the other areas in this photo. That is, the areas underneath the logs experienced 
very high soil burn severity. 
 
Slide 10 

Video by Michael Yager

 

Here is a video of a fire moving though a 
forest. Watch where the flaming occurs and 
where the big fuels are. Think about what 
type of fire you are seeing – surface fire, 
crown fire, and/or ground fire. There are no 
tree crowns in the video, so there is no crown 
fire. The flames are a reliable sign that surface 
fuels are burning, so there is obviously 
surface fire here. If deep duff is burning – or if 
there are roots, partly-decayed wood, and 
other plant parts mixed in with the soil, then 
ground fire may be occurring as well. 
 
Let’s talk about what areas might have low vs. 
high soil burn severity. The flames appear to 
be moving through the surface vegetation 
relatively quickly. If there is not much heavy 
fuel (like logs) underneath the vegetation, the 
soil may experience only low burn severity. 
But there are lots of heavy fuels from a 
previous fire. These include snags, stumps, 
and fallen logs. After the flames move 
through the vegetation, the logs and stumps 
will continue to flame and smolder, causing 
high soil burn severity in those spots.  
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Slide 11 

 

This is a photo from that same fire. Any more 
thoughts about where soil burn severity will 
be low vs high? The flames are concentrated 
in stumps and logs, even in the background, 
where the fire is no longer actively spreading. 
The areas where the fire has gone out will 
probably have low soil burn severity. The 
areas where the flames are still burning in the 
background will probably have high soil burn 
severity. 
 
Do you think there are patches of ground fire 
in the photo? There is ground fire where the 
fire is burning down into tree stumps and 
possibly through the root systems of the 
trees. There may be other underground fuels 
burning too. 
 
 

Slide 12 

 

Soil burn severity varies greatly over an entire 
landscape. This image shows the soil burn 
severity on the 2013 Rim Fire in California, as 
seen by satellite imagery.  The green 
represents low severity, yellow is moderate, 
and red is high soil burn severity. Why do you 
think there is so much variation? Think about 
the many factors that affect the heat 
produced by a fire, the heat transferred into 
the soil, the temperatures reached in the soil, 
and how long those high temperatures last. 
Think back to the Fire Environment Triangle 
in Activity H08: 
• Fuel properties -- Fuel loading, fuel size, 

fuel distribution, fuel moisture (of both live 
and dead fuels), vegetation type, fuel 
chemical content 

• Fire weather -- Temperature, relative 
humidity, prior rainfall, wind 

• Topography and soils -- Slope, aspect, 
landform, soil texture, soil organic matter, 
soil type, soil moisture 

• Fire behavior itself -- Intensity, duration of 
burning, fire type (crown, surface, ground) 
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Slide 13 

Photo by Michael Yager

 

Soil burn severity varies greatly even over 
small areas within a fire. Which areas of soil 
do you think burned most severely? Which 
areas burned less severely?  
• You can see lightly burned surface and 

ground fuels on the back-left side of this 
photo. Chances are the soil experienced 
low or moderate burn severity.  

• In the middle of the photo, you can see areas of white ash and no remaining stems of small 
trees or shrubs. Underneath some of these white ash patches may be patches of severely 
burned soil. 

• In the very foreground, it looks like some of the surface fuels aren’t completely consumed, 
so maybe the soil was only moderately burned. 

 
Just because the vegetation appears severely burned, the soil may not be severely burned and 
vice-versa. That is, vegetation burn severity does not equal soil burn severity. How could that 
happen? It could be caused by variation in soil composition, texture, moisture content, or 
other factors. 
 
Slide 14 

 

Both of these photos show places where 
most of the vegetation and ground cover have 
burned away. The soil does not have any 
protection from raindrops. What will happen 
in the next shower or big thunderstorm? Loss 
of ground cover is the aspect of soil burn 
severity that is most likely to increase soil 
erosion and runoff. If there is no litter, duff, or 
plant cover and roots to hold the soil in place 
after fire, the soil is vulnerable to washing 
away especially after heavy rains.  
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Slide 15 

Inciweb

USDA Natural Resources Conservation Service

 

In the corner, you can see the splash from a 
single raindrop. What happens when lots of 
rain falls on an area with severely burned 
soils? What if the area is on a steep hillside? 
Areas with severely burned soils on steep 
slopes are the most vulnerable to erosion. 
Sometimes heavy rain on these soils causes 
big mudslides. 
 
 

Slide 16 

 

What locations in this post-fire photo are 
probably most vulnerable to erosion? What 
locations seem least vulnerable?  

• Where the tree crowns have been burned and the ground is covered with grayish ash, these 
areas probably have high soil burn severity and are at high risk of soil erosion. Severely 
burned soils on steep slopes have greater risk of erosion than soils on level sites.  

• Where the tree crowns are still green, even if the area was burned by surface fire, soil burn 
severity is likely low, as is the risk of erosion.  

• Where the tree crowns are brown (because they have been scorched), the soils could have 
any level of soil burn severity. It depends partly on how much large fuel was on the ground. 
The brown needles will fall off the trees fairly soon, and that will protect the soils a little 
from raindrop impact. Thus they have less risk of erosion than the areas where the tree 
crowns have burned away.  

 
Assessment:  

1. Give each student or team a copy of Handout H12-1. Questioning the Effects of the Storrie 
Fire.  

2. Explain: Return to the BAER report and read ALL of the sections that have headers 
highlighted in yellow. 

3. Assign ONE of the four assessment questions (A-D) to each student or team.  

4. Explain: Each student or team will prepare and present a 3-minute radio spot for a station in 
Plumas County, California – the location of the fire.  
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5. Read the objectives of the radio spots with the class and ask for a few ideas about what 
makes a radio presentation on a technical subject succeed or fail: 

Objective 1. Help the general public understand how the Storrie Fire has changed the 
soils in the burned area.  
Objective 2. Help them understand how those changes might affect their lives – in other 
words, why they should care? 

 
Play each recording in class. After each, ask the class to discuss (or assess on a half-sheet of 
paper) if the radio spot meets the 2 objectives. Why or why not? 
 
Evaluation:   

Criterion Completely 
successful 

Partially successful Unsuccessful 

1. Appropriate, 
accurate 
technical 
information 

Evaluate based on content in the BURNED-AREA REPORT or the 
Answer Key to Handout H12-1. Questioning the Effects of the Storrie 
Fire 

2. Clarity of 
communication in 
radio spot 

Information is clear. 
No jargon or 
acronyms are used. 
Technical terms are 
used only as needed 
and are defined. 

Information is slightly 
unclear; or jargon, 
acronyms, or 
technical terms are 
used without 
definitions.  

Information is 
unclear. Jargon or 
acronyms are used. 
Technical terms are 
used without 
definitions.  

3. Relevance of 
information to 
local audience 

Recording gives 
persuasive reasons 
why the information 
is important to 
listeners. 

Recording gives at 
least one reason why 
the information is 
important to 
listeners. 

Recording does not 
give any reasons why 
listeners should care. 
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Handout H12-1. Questioning the Effects of the Storrie Fire 

Use the Storrie Fire Burned-Area Report to address ONE of the questions below in a 3-minute 
radio spot for a popular radio station in Plumas County, California – the location of the fire. You 
cannot include graphics, so be careful to explain any information from maps and graphs very 
clearly. Include appropriate sound effects. Do not use jargon or acronyms—use technical terms 
only when needed and define them. Record the radio spot; it will be “assigned listening” for 
your class.  
 
The fire is still smoldering, but it is not currently threatening any structures. There has been a 
lot of smoke in the air. There are no evacuations currently in effect, but the public is not being 
allowed into the burned area yet. You have 2 objectives: 

1. Help the general public understand how the Storrie Fire has changed the soils in the 
burned area. 

2. Help them understand how those changes might affect their lives – in other words, 
why they should care? 

 
Address ONE of these questions:  
 
A. What is the overall condition of the soil on the burned area? Focus especially on the 

statistics in Part III of the report (“WATERSHED CONDITION”) and the “Burn Intensity 
Descriptions.” Explain what proportion of the burned area has each kind of severity. Find a 
way to make the erosion potential and sediment potential real to your listeners. For 
example, you might give examples of just how much 97 tons is, or how many cubic yards of 
sediment would come off the fire if ALL of the high-severity burned area lost that much soil. 
 

B. What is the report’s recommendation regarding the Bucks Lake Wilderness? What is the 
rationale for this approach, based on the information the report gives on soil burn severity? 
The wilderness may be very precious to some of your audience and meaningless to others, 
so find a way to engage as many of your listeners as possible. 

 
C. What is the likelihood that flooding and erosion will damage local roads and human 

communities? How extensive is that threat – over the entire burned area, or …? What can 
be done about it? How long will people have to worry about it? 

 
D. How could soil burn severity affect aquatic species and riparian areas? How extensive are 

the threats – over the entire burned area, or… ? What can be done about the situation? 
Why should your listeners care? 
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Answer Key to  
Handout H12-1. Questioning the Effects of the Storrie Fire 
 
A. What is the overall condition of the soil on the burned area? Focus especially on the 

statistics in Part III of the report (“WATERSHED CONDITION”) and the “Burn Intensity 
Descriptions.” Explain what proportion of the burned area has each kind of severity. Find a 
way to make the erosion potential and sediment potential real to your listeners. For 
example, you might give examples of just how much 97 tons is, or how many cubic yards of 
sediment would come off the fire if ALL of the high-severity burned area lost that much soil. 

 
Burn Severity (acres): 37,000 (low) 11,000 (moderate) 8,000 (high) 
Water-Repellent Soil (acres): 5,500 
Soil Erosion Hazard Rating (acres): 32,000 (low) 12,000 (moderate) 12,000 (high) 
Erosion Potential: 97 tons/acre 
Sediment Potential: 9 cubic yards / square mile 
 

B. What is the report’s recommendation regarding the Bucks Lake Wilderness? What is the 
rationale for this approach, based on the information the report gives on soil burn severity? 
The wilderness may be very precious to some of your audience and meaningless to others, 
so find a way to engage as many of your listeners as possible. 
 
Rely mainly on “Section A. Description of the Watershed Emergency.” None of the 
watersheds in the Bucks Lake Wilderness were burned to a level that warrants concern. The 
wilderness portion of the fire created a mosaic pattern of burn intensities, with no single 
drainage significantly impacted. Fern Canyon and Belden Ravine flow through the 
community of Belden and were not sufficiently changed by the burn to consider them for 
emergency treatment. Flows from these channels normally flood into the area during high 
flow events and usually carry low to moderate amounts of sediment. 
 

C. What is the likelihood that flooding and erosion will damage local roads and human 
communities? How extensive is that threat – over the entire burned area, or …? What can 
be done about it? How long will people have to worry about it? 
 
Rely mainly on “Section A. Description of the Watershed Emergency” and “H. Treatment 
Narrative.” Highway 70 passes through a few small drainages that were impacted by high 
intensity fire. These drainages are in very steep terrain, where rock fall is common and 
debris torrents could occur, especially in the first 3 to 5 years after the fire. “The impacts 
caused by most occurrences would be localized, but those channels directly flowing to 
Highway 70 will likely cause damage. In addition, the small community at the mouth of 
Indian Creek and at the upper end of the Rock Creek Reservoir could experience damage 
from large amounts of sediment deposition at that location if a large storm event occurs 
before hydrologic recovery takes place. This risk would decrease each year. The Indian 
Creek community could expect this type of damage any year, even without the burn, but for 
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the next several years, this likelihood is greater, although probably not to the same 
magnitude as what occurred in the January 1, 1997 storm.” “Treatment would consist of (1) 
adding culvert pipe risers and associated trash racks and (2) constructing dips and overside-
drains to provide controlled drainage if the pipes still plug. The pipes and their risers would 
be monitored and cleaned when accessible during the wet season.” 

 
D. How could soil burn severity affect aquatic species and riparian areas? How extensive are 

the threats – over the entire burned area, or… ? What can be done about the situation? 
Why should your listeners care? 
 
See these sections of the report: “Aquatic, Riparian, and Terrestrial Habitats” and 
“Treatment Narrative.” “The primary aquatic resources at risk are the coldwater fisheries 
and Threatened, Endangered and Sensitive (TES) amphibian populations. There are 
potential short- and long-term effects of sedimentation and debris torrents to these aquatic 
populations. There is also the potential for reduced water quality and associated increased 
stream temperature due to sedimentation and lost vegetative cover within sections of the 
perennial drainages. Amphibian species of concern include the California red-legged frog 
and Foothill and Mountain yellow-legged frogs within the fire boundary. Fisheries of 
concern are the wild trout population within Yellow Creek and native rainbow trout 
populations throughout perennial drainages within the fire boundary”. The report does not 
indicate what can be done to help the aquatic species and riparian areas. Treatment may 
not be warranted. However, “land treatments” such as rice straw mulch, “channel 
treatments” such as armoring channel banks could help in specific areas of concern. 
 


