
Fuel Mitigation Grant Program

Assessment of Past Fuel Treatment effects on the

2016 Roaring Lion Fire Behavior

Bitter Root 
RC&D



Reduce Fire Risk
to protect Life, Values at Risk, Property 

& Natural Resources

Purpose of the Grant or Any Fuel 
Mitigation Program



This is what we want to 
prevent!

2016 Roaring Lion Fire



Secondary Goal: Improve Forest Health

To increase the vigor and 
resiliency of our Forests



This is what we want to try to 
prevent!

Mtn Pine Beetle Epidemic – McDonald Pass



Montana has one of the most severe wildland fire 

problems in the world because of:

• Population,

• Vegetation,

• Topography, and

• Climate

In wildland/urban interface areas, wildfire isn’t a matter 

of “IF,” it’s a matter of “WHEN.”



Between 2000 and 2014 Montana Wildfires:

Burned over 5 Million Acres

Destroyed over 1100 Homes

At a Cost of $1.2 Billion 





There are 3 factors that influence the 
behavior of a wildfire:

FUELS

WEATHER

TOPOGRAPHY

FUELS is the only factor that we have control over.  Reducing 
the fuels on, in and around your home & property, increases 

the probability your home will survive a wildfire.



Active Crown Fire
A fire in which a solid flame develops in 

the crowns of trees, but the surface 
and crown phases advance as a linked 

unit dependent on each other. 

Passive Crown Fire
A fire in the crowns of trees in which 
trees or groups of trees torch, ignited 
by the passing front of the fire. The 
torching trees reinforce the spread 

rate, but these fires are not basically 
different from surface fires. 

Surface Fire
Fire that burns loose debris on the 

surface, which includes dead branches, 

leaves, and low vegetation. 

Smoldering &/or Creeping 
Fire

Fire burning with a low flame and 
spreading slowly. 



An Ignition under the wrong conditions, 
time, & location at High Fire Risk = THIS

Burgdorf Junction Fire - 2000

All factors (Temps, RH, wind, terrain) were in perfect alignment 
on the 2016 Roaring Lion Fire



Results of fuel mitigation

Smith Creek - Bitterroot Grant Creek - Missoula

Houle Creek - Frenchtown Swartz Creek - Missoula



Hidden Valley - Florence Painted Rocks Area – Ravalli Co.

Bear Creek – Ravalli County - Before

Bear Creek – Ravalli County - After



We want to prevent or reduce damage to lives, 
property, values at risk

2016 Roaring Lion Fire

Landowner: Are you, your home, property prepared for a 
devastating wildfire?



Roaring Lion Fire – Bitterroot N.F. 

July 31, 2016 – 1430-1830 hours



There were 53 primary residences & 50 other structures within the fire perimeter
16 of these were lost along with 33 other structures lost or damaged
8 primary residences within thinned areas (grant projects) were lost
15 primary residences within thinned areas (grant projects) survived



Hamilton/ Darby Area 
Grant project fuel 
treatment areas 

Yellow – Completed w/grant
Red – Current/Not Completed
Orange – Dropped Out of program
Purple – Completed w/o grant 

Observation Point 
Fire

Roaring 
Lion Fire







Shop/Garage Destroyed by Fire

Home survived fire

Home survived fire



Timber stand north and east of the house where the 
surface fire burned across the property.  Very 
minimal amount of torching but most of the Doug fir 
had a significant amount of scorch.

Residence is a model of a Fire Wise home.  It did 
not have any burnable vegetation near or around 
the house.  The deck had rock underneath the 
composite decking.  It had a metal roof and 
hardiplank siding and a gravel driveway 
surrounded the house on two sides.  Trees were 
cleared away from the house.

Riparian area south of 
the house had minimal 
impacts from the fire.

The site of the garage 
that was destroyed by the 
fire.  It was about 200 
feet east of the house. 



Area that burned from 
intense surface fire, 
torching and active 
crown fire.  This area 
was not thinned.

Residence

Area that burned by 
surface fire.  The fire 
within the red line 
dropped to the ground 
after it hit the road and 
thinned area on this 
property



House that survived the fire. Due to 
the lack of torched trees or crown 
fire, it is evident that the the area 
around the house burned as a result 
of an surface fire, spotting from 
ember showers with superheated 
air passing through the timber stand 
west of the house from a crown fire 
across the Judd Creek road. Note 
the spot fire burned area to the 
right of center below the deck.

This area had very high scorch 
damage to the surrounding timber 
near the house.  This area is SW of 
the house location.

This area was across the Judd Creek road from the landowners’ property 
showing active crown fire and torching that impacted their property. This 
area shows the crown fire run to the north of an adjacent landowners’ 
secondary residence that was lost in the fire. 

Area north of the house where the surface fire burned through the 
timber stand showing a high amount of scorch with no torching or 
crown fire activity.



No thinning done

Two homes and a garage 
burned by the fire.



Roaring Lion Creek





1 - Crown Fire Run directly west of thinned property on NF 2 - Boundary between un-thinned and thinned property

3 - Thinned property directly east of high intensity fire area in upper left photo



1

2
3

Photo Point



Landowner residence after the fire.  Due to the open and thinned areas around the 

home and outbuildings, the structures survived. This area shows the area to the 

east of the residence that did not receive any damage from the fire.

This area shows the area to the east of the residence that did not receive any damage 

from the fire.

Looking toward 

the east of her 

home and north 

of the corrals, the 

wind from the fire 

was so intense 

that it broke some 

large Ponderosa 

Pine trees about 

20-30 feet up 

from the base.  

Notice that most 

of the remaining 

trees did not 

receive much 

scorch.



These areas were under-burned by the surface fire that had 

dropped to the ground above Ownership #12 property to 

the west.  Area is shown in the photos on previous slide.

Landowner  house

Notice area within the green 

polygon provided green space 

between the surrounding timber 

and the home.



Over 90 private landowners sent a petition to the USFS Bitterroot NF requesting a 
fuel reduction project on National Forest above their homes and property.  The 
Bitterroot NF is currently reviewing a proposal how to accomplish this within 

designated a Roadless Area.  The landowners are concerned that they are at high risk 
like those landowners in the 2016 Roaring Lion Fire.  



How Do Homes Ignite?

• Emberwash & Firebrands

• Radiant or Convective Heat

• Conduction or Direct Flame Impingement
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Structure and Property Assessment
One of the most important factors to consider in order to protect your home.

1-Topography; 2-Weather; 3-Roof Assembly; 4-Chimney; 5-Gutters; 6-Eaves; 7-
Exterior Walls & Siding; 8-Windows; 9-Vents; 10-Attached Structures; 11-Vegetation; 
12-Heat Sources; 13-Ignition Sources; 14-Water Sources; 15-Access

Contact SW Land Office of the State of Montana DNRC to have fire professionals that 
can come out to do this assessment on your property.
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Structures burn from embers finding receptive fuel beds near or on structures. 
That is why structure construction and Firewise techniques are essential to 

increasing the likelihood a home could survive a wildfire.



Why Does One Home Survive and 

the Next Doesn’t?

1. Preparedness

2. Topography

3. Built to Higher Ignition Resistance Standards

4. Luck



Most Highly Probable



Least Likely



Home Ignition Zones
• Zone 1 – The area from 0-30 feet out from a house, including 

a 3-5 foot non-combustible perimeter around the home.

• Zone 2 – The area from 30 to 100-feet out from a house.

• Zone 3 – The area from 100 to 200-feet out from a house.

It is equally important to treat fuels beyond Zone 3 to prevent an ember 
shower from single tree, group torching, and active crown fire. This will also 

help protect your neighbors as evidenced on the Roaring Lion Fire.

http://www.firewise.org/wildfire-preparedness/be-firewise/home-and-landscape/what-exactly-is-the-home-ignition-zone.aspx
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://dnr.wi.gov/topic/ForestFire/BeEmberAware.html&ei=zzYxVYnuDI22ogSGp4HQCQ&bvm=bv.91071109,d.cGU&psig=AFQjCNFpgWB_YF1kE2sZ0NzIagsSoItvJA&ust=1429375048841428
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://dnr.wi.gov/topic/ForestFire/BeEmberAware.html&ei=zzYxVYnuDI22ogSGp4HQCQ&bvm=bv.91071109,d.cGU&psig=AFQjCNFpgWB_YF1kE2sZ0NzIagsSoItvJA&ust=1429375048841428


Zone 1: 0-30 feet
Includes a 5-foot 
noncombustible 
perimeter:
 Replace plants 

containing volatile oils 
with high moisture 
varieties

 Replace wood mulch 
with rock or install 
reliable irrigation.

 Rake clean of leaves or 
needles
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Zone 1: Fire-resistant Landscaping

No plant is “fire proof,” but some are more 
fire-resistant than others. Within 30 feet of 

structures choose plants with:

• High moisture content & low resin or oil content

• Minimal foliage or dead branches

• Low height

• Drought resistance
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Zone 2: 30 – 100 feet out
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Zone 3 – The area from 100-200 feet out
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Assessment Process

1) As you are driving in, take a wide-angle “big picture” 
view focusing on position on slope, road access, 
signage, surrounding fuels, weather patterns.

2) Assess the home from roof to foundation

3) Assess landscaping and forest fuels around the home 
out to 200+ feet or the property line, whichever is 
appropriate.
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Overview of Surrounding Area

• What is the access like? 

• What will affect fire behavior around the structure?

• Sketch of the home and surroundings 

• Include general weather 

• What is the surrounding fuel type and loading?

• Are there assets to consider as well?
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Home Assessments from Top to 
Bottom

Roof Assembly- the roof is the most vulnerable 
part of a home when considering exposure to 
wildfire.

Assessment and images from disastersafety.org

Checkthishouse.com
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Vents

Brandguard vent

Vulcan vent
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Eaves

Open eaves

Boxed eaves

Melted vinyl 

soffit
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Gutters

Firecenter.berkeley.ed

u

Firecenter.berkeley.edu
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Windows
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Siding

Combustible 

Siding

Non-Combustible 

Siding

Vinyl siding melted in a NJ wildfire

Gaps in lapped 

siding Interlocking laps, 

no gaps

50



Decks

Clean
NOT Clean
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Know Your Community
• Do you know the fire history in your area?

• How many fires were lighting-caused & how many fires were human-
caused in the past few seasons?

• Is there a Community Wildfire Protection Plan?

• Is wildfire defined as a priority in your area?

• Which areas in your community identified as High Priority?

From Flathead County GIS showing County and Fire District Priority 

Areas
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Local Grant Programs
• Grants are available to reduce fire risk on private land throughout 

the state of Montana.

• It’s up to all of us to alert landowners to the risks of wildfire on their 
properties and surrounding areas.

• Most of the grants are 50/50 cost share.

• Grant programs provide technical and financial assistance to 
landowners.

• Purpose of these grant programs is to:
– Reduce fire risk

– Improve the health of the forest

– Improve firefighter and public safety

– Provide areas where firefighting can be more effective and efficient

• Treatments are to:
– Thin to reduce crown density and surface fuels – reduce chances of crown fire

– Prune tree branches to reduce ladder fuels

– Treat slash to reduce surface fuels thus reducing intensities



Additional Resources

• DNRC Fire Prevention Website, Facebook, Twitter

• Firewise.org

• FiresafeMT.org

• FEMA

• Red Cross

• NOAA weather

• Inciweb

• Ready.MT.gov

54



Contact Information

Bitter Root RC&D

Byron Bonney –
Community Forester

(406) 544-5126

www.bitterrootrcd.org



QUESTIONS?


