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LOCATION AND SIZE
● Located in San Bernadino County, 

California 
● 3 miles SE of Lake Arrowhead 
● Initially a 1,824 acre plot but has become 

a 1,500 acre plot (as acres of land have 
been sold in recent years)

BARK BEETLE HISTORY
● Early 2000s epidemic in Southern 

California
● Activity peaked from 2002 -2003, but 

rapidly declined in 2004 
● Primarily affected Coulter and Ponderosa 

pine trees; mortality rate of 73.5 -78%



FIRE HISTORY 

Major & most recent fires: 
● Old Fire in 2003
● Slide Fire in 2007 

Prior fires: 
● Western portion burned in 1922
● Other fires: 1930, 1956, 1991

According to the U.S. Forest Service fire 
occurrence maps, frequent lightning 
strikes have caused fires to occur. 



3 Main 
Objectives:

1. Forest  Health
• Return the forest to 

conditions prior to 
the stand -altering 
fires and bark beetle 
impacts



3 Main Objectives:

2. Fire Protection
• Reduce the fuel load 

throughout the forested 
areas

• This reduces fire intensity, 
leading to a controlled 
fire that benefits the land



3. Mitigation of 
shrub species 

• The growth of various shrub 
species (e.g. ceanothus and 
manzanita) often dominate 
sites previously occupied by 
forests. 

• This eventually shifts the 
vegetative type away from the 
mixed conifer plant 
community

3 Main Objectives:



Timeline

2000 2003 2004 2008

Bark Beetle 
edidemic

Old Fire

Site preparation 
and reforestation 

activit ies

Trees were 
salvaged

Most of the brush 
was treated and 

removed

2001 2014 2019 2020 2021

Trees were planted at  
10 ft . spacing through a 

grant from American 
Forests. 



California Forest 
Improvement Plan

The CFIP…
● Encourages p riva te  & pub lic investm ent and  

im prove  CA forest lands & re source  
m anagem ent

● Provides “caped  ra te s” 
(ligh t/m odera te /heavy)

● Approved  by CAL FIRE Forestry Assistance  
Specia list (FAS) 

● Contractor or Se lf-labor: Use  RM-8 CFIP 
Project Budge t

Publica tion : CFIP Cap  Rate  for Practices



Data Collection
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Data Collection



Data Results & Parameters
Average Live 
Brush Cover
Average Dead 
Brush Cover

28%

39%

Average number 
of Stumps

21.2

Avgerage 
Canopy Cover

36%







Management Steps
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Step 1: Mastication

2

3

4

What is mastication ?
• The  m echan ica l rem oval of woody m ate ria l

How would  we  use  it?
• Main ly focus on  shrubs and vegetation 
• Abundance  of dead  shrubs (39%) and  the  lack of 

live  sh rubs (28%) in  the  p lots of the  da ta  collected
• Lim ita tion  of poten tia l tree  growth /increased  

com pe tition  for existing trees 

Goal: 
• 85-90 trees per acre
• Main ta in  sh rubs near islands and  a long wate rways



Step 2: Prescribed Fires

2

3

4

• Manages ladder fuels using a drip 
torch to  the  risk of fire s 

• Im plem ent release treatment prior 
to  p re scribed  fire s to  p rotect flora  
and  fauna .

• Step  2 a ligns with  the  Fire 
Protection fore st m anagem ent 
ob jective  

• This will reduce  fue l load  and  
improve forest health by 
m in im izing fire s



Step 3: Planting
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3

4

Goal: 
• Increase the amount of Ponderosa, 

Coulter, and Jeffry pine tree s 

Plan : 
• Heavy plan ting in  m astica ted  and  fire  

burned  a reas
• Em ula te  2021plan ting
• Due  to 30% surviva l ra te  for trees p lan ted
• Conducted in the Fall/rainy season 

because  of seve re  d rought in  p revious 
years 



Step 4: Herbicides
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3

4

Importance: 
• The follow -up trea tm ent for m astica tion  

and  p rescribed  burns
• Preven ts sh rub  regrowth , a lign ing with  the  

objective of the mitigation of shrub 
species

Plan : 
• Moderate for m ain tenance   
• Spray every couple of years for 15 years
• Chem ica lly inh ib its the  growth  of new 

shrubs



Budget

Step CFIP Tit le Level CFIP Cap Rate 
(per acre)

1. Mastication Mechanical Site 
Preparation Heavy $1,340.00

2. Prescribed Fire (Prior) Mechanical 
Release Treatment Moderate

CFIP = $1,008.00
CAL FIRE < $1,000.00

3. Planting Trees & Planting Heavy $670.00

4. Herbicides Follow-up Herbicides Moderate $644.00

TOTAL $5,493,000



Barriers of Management Steps

Step 1:
Steep lopes

Not near 
waterways

Step 2:
Cultural/Social 

pushback
Slope & waterway 

limitations

Step 3:
High intensity 

Labor & 
unpredictable 

weather

Step 4:
Water 

contamination and 
seedling 

development

To overcome: 
prescribed fire; 

some manual crews 
if needed

To overcome: 
increased 

education and 
increase caution in 

limited sites

To overcome:
Community 

involvement and 
planting involved

To overcome:
Demarcate no 

spray areas and 
flag seedlings



“Mastication reduces fire risk, allowing for more planting 
and increased diversity. This protects infrastructure 

across all the camps to contribute to a greater community.
- Rich Wade, Forester # 2016



Doingsomething is better
than doing nothing



Thank you for 
listening! 
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