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Section IV: Executive Summary 
 
The Colfax Community Watershed and Fire Safe Ecosystem Project was conceived by 
citizens in the Ponderosa Fire Safe Council in the aftermath of the Ponderosa Fire which 
threatened the community of Colfax. Fire Safe Council volunteers catalyzed the 
cooperation of the City of Colfax (lead agency), Placer County Resource Conservation 
District, US Forest Service Adaptive Management Services Enterprise Team, and 
American River Watershed Institute to collaborate on the execution of a Proposition 13 
grant. The citizen volunteers wrote the grant, which was awarded in June 2004. 
 
The project concept was to offer a competitive opportunity for neighborhoods in the 
Colfax community to increase the fire safety of their neighborhood; the most successful, 
self-organizing neighborhood received the support of the project team and re-
imbursement to create a shaded fuel break around their area. The project had five 
components: 
 

1. Analysis. Modeling, and Planning -- The US Forest Service (USFS) conducted 
analyses, fire behavior modeling, and strategic planning resulting in a Colfax 
area-wide strategic plan for shaded fuel break locations.  

2. Self-Organizing a Neighborhood -- A fire safe shaded fuel break project was 
executed using neighborhood self-organization through cost share incentives, 
educational promotion, and administrative support, and served as both promotion 
and education and outreach. 

3. Ecosystem Sensitive Implementation Methods -- Project implementation was 
conducted utilizing ecosystem sensitive methods: three different mastication 
techniques were combined with hand crews and chipping methods. The project 
area consisted of fuel loaded urban residential parcels as well as timber 
production zone forest stands.]. 

4. Water quality impacts and monitoring. Water quality impacts were assessed 
using the USFS WEPP modeling tool, and NRCS methodology estimating soil 
loss; the project site had no water bodies for direct water quality sampling. 
Photo-monitoring was the monitoring component. Fire impacts on water quality 
were addressed at a landscape level from both historical and policy level 
perspectives. 

5. Project Conclusions, Education and Outreach -- Project conclusions, 
education, and outreach included findings from analysis and strategic planning, 
lessons learned in the sociological approach through extensive participant 
evaluations, and proposals for policy level solutions. 

 A CD and web-based action toolkit of useful resources was created for Fire Safe 
Councils and homeowners at www.arwi.us/fire.  
 

Implementation of the project entailed education and outreach, organization, 
construction, assessing water quality impacts, and a final wave of education and outreach. 
The project was successfully completed March 31, 2006. 
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Section V: Problem Statement & Relevant Issues 
 
1. Watershed Health And The Threat Of Catastrophic Fire 
 
 The City of Colfax is located at approximately 2500 feet elevation in the Sierra 
Nevada foothills on the Route 80 corridor northeast of Sacramento; the City area includes 
both the American River Watershed and the Bear River Watershed, since the City was 
built on the ridgetop along the railroad line in the 1860’s.  
 
 A primary threat to the City and its surrounding environment is catastrophic fire. 
This focus has also been adopted by the American River Watershed Group in its 
assessment and planning approach to the full 1000 square mile American River 
Watershed. It has also been a major concern of the Bear River Watershed Group, a two-
county collaboration addressing a watershed of 460 square miles with over 990 miles of 
streams, creeks, and rivers. 
 

The problem of excessive fuel loads in the ecosystem is a result of management 
practices from forest harvest, land use activities, grazing, and the like, combined with a 
management approach that stressed fire suppression and removal of fire cycles from the 
ecosystem. A management approach to fire that goes beyond fire suppression for 
protection of the economic, social, and environmental values of this community and its 
surroundings does not exist.  

 
 “Fires have been suppressed in the Sierra Nevada for many years, leading to 
high fuel loads in rural areas.  Federal and State agencies have been slowly 
reducing fuel loads in limited areas and in a piecemeal manner.  Many more 
people are building homes in remote areas, making wildland fire protection 
difficult for homeowners.  Individual homeowners are responsible for 
maintaining defensible space around their homes.  Information regarding 
defensible space is available through local fire safe councils and other 
organizations.  The risk of wildland fires can be reduced by working with local 
fire safe councils to provide a wider distribution of information regarding 
defensible space and fire protection issues.” 

-- Bear River Watershed Plan 
 
The Ponderosa Fire (6000+acres in 2001) demonstrated this threat and the 

management challenge in a compelling manner. The fire spread rapidly and raced out of 
the canyon up ravines (also referred to as fire chimneys) toward the City and its 
surroundings. A single shaded fuel break on one forest landowner’s property was rapidly 
extended by CDF firefighters, and is credited with preventing the fire’s advance into the 
City area itself. This shaded fuel break has been profiled in story and poster format by 
CDF. This experience made it clear that a fire management plan is needed to prevent 
catastrophe to the community and its environment. The problem was how to use best 
available science and professional judgment to design a plan for the Ponderosa Fire Safe 
Council area. The analysis component of the grant provides a series of suggested sites to 
implement shaded fuel breaks. 
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2. Ensuring the Project’s Consistency with Watershed Planning 
 
 This project has been developed as a direct result of the American River 
Watershed Group’s (ARWG) “Integrated Watershed Plan and Stewardship Strategy” 
project funded under CALFED Category III Grant 98E14. As that project’s report states: 
(emphasis added) 

Long term forest health and catastrophic wildland fires are of critical concern as are 
the following problems:  

 erosion and sedimentation;  
 habitat quality, habitat disruption and depletion of biodiversity;  
 the intermix of rural homes and resultant economic fire hazards;  
 the need to maintain the area’s economic stability; 
 the need to maintain the stability of the watershed; and  
 the critical need for high quality waters throughout the American River 

watershed to serve multiple and highly varied downstream needs. 
 
ARWG Objectives: These opportunities are listed in the ARWG Memorandum of 
Understanding as non-mandatory objectives for the purpose of improving the quality 
of the watershed: 

 optimizing citizen initiative in managing fuels on private property to enhance 
forest and watershed health;  

 managing forest resources through the thinning of overcrowded stands, 
thinning brush fields and removing dying trees;  

 reducing excessive growth of fire-dependent brush species;  
 reducing the risk of catastrophic wildfires through fuel management and 

reintroducing the natural role of fire to this ecosystem through prescribed 
burning; 

 developing strategic fuel break locations;  
 implementing defensible space standards;  
 preventing depletion of adequate ground cover in order that siltation of 

waterways is prevented;  
 preventing discharge of pollutants before they can adversely affect water 

quality;  
 optimizing and sustaining native fresh water species;  
 preventing depletion of old-growth tree stands and designing areas for re-

establishment of old-growth tree communities, and; 
 creating and sustaining diverse habitat and wildlife diversity. 

The report lists the following specific objective: 

Encourage the Reduction of Fuels Beyond the Area of Defensible Space. 
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This goal addresses the need to reduce fuels on a broader basis than just 
defensible space.  Goal 1 addresses the need to remove the fuels close to 
structures.  This goal focuses upon the need for programs that address such 
methods as shaded fuel breaks, use of prescribed fire, and fuel modifications of all 
types. 

This goal focuses upon the need to improve upon the defense of entire 
communities and neighborhoods by the development of the shaded fuel break 
concept.  

A shaded fuel break is a strategic location along a ridge, access road, or other 
location where fuels have been modified.  The width of the fuel break is usually 
100 to 300 feet depending on the site.  The objective of a shaded fuel is to reduce, 
modify, and manage fuels within designated areas that may enhance mitigation 
efforts in the event of a wildland fire situation.  This is a carefully planned 
thinning of dense vegetation, so fire does not easily move from the ground into 
the overhead tree canopy.  A shaded fuel break is not the removal of all vegetation 
in a given area.  

Fire suppression resources can utilize this location to suppress wildland fires due 
to the modification of fuels of which may increase the probability of success 
during fire suppression activities.  Any fuel break by itself will not stop a 
wildland fire.  

These breaks are designed around the use specific criterion to locate the: roads, 
evacuation routing, fuel hazards and projected fire behavior and specific 
neighborhoods.  Shaded fuel breaks require considerable cooperation and 
coordination, which enhances the need to strive for the accomplishment of the last 
goal statement 

 
3. Land Ownership and Management Challenges 
 
 The North and Middle Fork American River watershed covers over 600,000 
acres, of which  250,000 (42%) is managed under public ownership (Federal and state). 
Large acreage is involved in industrial timber production, and there is an extensive 
network of major transportation corridors and public utility infrastructure.  
 
 In Placer County,  the only incorporated municipalities in the watershed are the 
City of Auburn and Colfax. The American River below Colfax falls within the State 
Recreation Area (Bureau of Reclamation land), where the California Department of 
Forestry and Fire protection (CDF) has responsibility for fire planning and suppression. 
 
 The Bear River watershed consists of primarily forested lands in the upper 
elevations, range lands in the middle elevation, and agricultural lands in the lower 
elevations.  Approximately 5% of the watershed is managed by the USDA Forest 
Service; approximately 1.7% by the Bureau of Land Management; approximately 3% by 
the State of California; and approximately 3.5% by the Department of Defense (Beale Air 
Force Base).  The remainder, approximately 87%, is owned by private individuals or 
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corporations.  The activities on these lands are regulated by the county, state, and federal 
governments, depending on ownership and location. 
 
 The fundamental problem with a land base that is diverse, privately held parcels is 
that any level of organization and management is difficult to achieve through voluntary 
programs. Even when a program such as defensible space law 4291 is the law of the land, 
compliance is low, and enforcement is difficult. The problem with volunteer programs 
becomes compounded when the understanding of fire-starved fire ecosystem is not 
prevalent, and an education program must precede outreach for participation in that 
implementation program. Such was the case for our project area. 
 

The pilot capital project selected was 100% private landowners. The project project 
boundary was Ben Taylor Road, an unpaved county road leading to the Bear River from 
Colfax.  
 
4. Generating Public Interest and Managing Multi-Stakeholder Participation 
 
 The fundamental planning problem is how to complement the existing mandates 
for fire safety with a voluntary program, thus improving neighborhood safety. At this 
time, the defensible space law 4291 requires fuels treatment within 100 feet of a 
dwelling. There is no legal requirement to further reduce the fire hazard, even near public 
facilities like schools, or “safe havens” which are locations that are identified as relatively 
safe, and clearly safer than evacuation.  

 
The outreach component provided an opportunity to investigate what factors 

contribute to organizing a neighborhood to implement a successful shaded fuel break. 
Outreach to many communities identified a number of different community challenges, 
some of which were appropriate for our grant program, but many of which were not 
applicable. The problem for the outreach team was to identify motivating factors, and 
support efforts that had energetic response and clear community/neighborhood support. 

 
Another element of the problem of outreach was how to support a demonstration 

project which could maximize impact on the public. This challenge included location and 
proximity to public access. Additional challenge was selection of a project that would be 
attractive to media and would leverage the grant team’s outreach with general public 
information through media coverage. 

 
5.   Acquiring the best available science and credible professional judgment for the 
purpose of creating the first iteration of a fire safe plan for the Colfax area. 
 
 The project was fortunate that the USFS Tahoe National Forest sponsors and 
houses the Adaptive Management Services Enterprise Team (AMSET) in Nevada City, 
which is within 20 miles of Colfax. The AMSET team had the technical skills and the 
experienced analysts to further develop the models for the area. Associate members of the 
AMSET team include experienced fire behavior specialists who have the capacity and 
experience to propose a network of shaded fuel breaks. Additionally, as an enterprise 
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team within USFS, AMSET is able to contract with outside agencies in an expedited way 
to provide services.  
 
6.    Conveying Results to Improve Planning and Implementation of Future Projects 
 
 The benefits of this project and lessons learned in its execution are now 
documented and accessible to current and future planning efforts. Beginning with the 
City of Colfax and the local Placer Sierra Fire Safe Council, follow-up outreach can 
assist fire safe planning in Placer County and the fire agencies involved in pre-fire 
management (including CDF, USFS, BLM, Placer County and municipalities). 
 
 In reporting the scope, procedure and results of this project, the management team 
developed outreach and reference material, including publications, web content and a 
multimedia CD. With these products available, residents and public officials can utilize 
this project long after its completion. 
 

 
The fundamental problem and challenge for the Colfax Community (circled in blue) is the threat of 
catastrophic fire. The “Fuels Rank” is among the highest in California. Development patterns are 
diverse and dispersed, making a uniform approach difficult. Individual residences and entire 
neighborhoods are found throughout the fuel loaded forested area. Ironically, the presence of 
more people has not decreased the problem, but increased it. Not only is re-introduction of fire 
impossible, but carelessness has increased the frequency of ignitions, plus the occasional arson.  
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Section VI: Project Goals: 
 
1. Capital project: Implement an on-the-ground shaded fuel break capital project 

that extended through voluntary participation the fire safety of a neighborhood and 
that complemented the collective residential defensible space. 

a. To improve the environment as well as provide safety by implementation 
of a shaded fuel break with positive impacts on watershed and forest health (in 
areas of water quality, erosion control, air quality, habitat improvement, etc.) 

b. To create the conditions for a community to self-organize to accomplish a 
project through public outreach with an incentive-based program. 
Distinguished from a top-down selection of a project site, this project 
emphasizes the willingness and active participation of participant stakeholders 
in the design of the project and in contributing to its successful execution. 

c. To create a demonstration project that can inform the public, fire safety 
advocates and professionals about how to successfully catalyze and 
implement a self-organized community shaded fuel break. 

2. Water Quality: To assess water quality impacts of the shaded fuel break project, 
including the avoided impacts of catastrophic fire from densely fuel loaded 
conditions. 

3. Good Science: To utilize the best available scientific tools and analysis in defining 
specific environmental and public safety impacts of the project; to expand analysis to 
regional watershed and forest health improvement goals. 

a. To profile the study area using scientific data and analysis for evaluation 
of candidates for the shaded fuel break (considering degree of impact, level of 
protection to residents and infrastructure, etc.).  

b. To create fire behavior models for the Ponderosa Fire Safe Council 
(renamed Placer Sierra Fire Safe Council) to use in planning and 
implementing projects. 

c. To generate a fire safety plan by applying those analytic tools, together 
with best professional judgment, to recommend areas for Strategically Placed 
Local Area Treatments (SPLATS), which utilize shaded fuel break locations 
on a broader landscape level for enhanced protection and fire containment. 

d. To use the modeling tools to analyze the SPLAT plan. 
e. To contribute the resulting fire safety plan to the planning dialogue of the 

City of Colfax, the Placer Sierra Fire Safe Council Community Wildfire 
Protection Plan, and Placer County Hazard Mitigation Plan. 

4. Education and Outreach: To maximize information transfer to area residents, 
stakeholders, and the wider fire safe community. 

a. To educate residents to recognize the value of their participation and actively 
engage in a capital project for improving public safety and forest health 
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through print media presentations and neighborhood gatherings (coffee 
klatches). 

b. To leverage additional media attention on the issue of fire safety by using the 
projects outreach and educational component. 

c. To present findings of the project to critical stakeholder networks through 
presentations at public meetings. 

d. To produce useful outreach information and tools (using print, multimedia and 
web-based approaches), which will have a practical application for other Fire 
Safe Councils, the fire community, and the general public who must address 
fire safety around their homes and communities. 
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Section VII. Project Description 
 
 
Project Description: 
 
City of Colfax successfully executed a Prop 13 grant for a community watershed and fire 
safe ecosystem demonstration project. This section is divided into five subsections which 
correspond to the five components of the project. Each component has its own element 
description including methodology, description, data and evaluation (where applicable): 

1. Analysis. Modeling, and Planning -- The US Forest Service (USFS) conducted 
analyses, fire behavior modeling, and strategic planning resulting in a Colfax 
area-wide strategic plan for shaded fuel break locations. 
[http://arwi.us/fire/project_analyses.php]. 

2. Self-Organizing a Neighborhood -- A fire safe shaded fuel break project was 
executed using neighborhood self-organization through cost share incentives, 
educational promotion, and administrative support, and served as both promotion 
and education and outreach. [http://arwi.us/fire/project_selforg.php]. 

3. Ecosystem Sensitive Implementation Methods -- Project implementation was 
conducted utilizing ecosystem sensitive methods: three different mastication 
techniques were combined with hand crews and chipping methods. The project 
area consisted of fuel loaded urban residential parcels as well as timber 
production zone forest stands. [http://arwi.us/fire/project_methods.php]. 

4. Water quality impacts and monitoring. Water quality impacts were assessed 
using the USFS WEPP modeling tool, and NRCS methodology estimating soil 
loss; the project site had no water bodies for direct water quality sampling. 
Photo-monitoring was the monitoring component. Fire impacts on water quality 
were addressed at a landscape level from both historical and policy level 
perspectives. [http://arwi.us/fire/project_waterqual.php] 

5. Project Conclusions, Education and Outreach -- Project conclusions, 
education, and outreach included findings from analysis and strategic planning, 
lessons learned in the sociological approach through extensive participant 
evaluations, and proposals for policy level solutions. 
[http://arwi.us/fire/project_concl.php] A CD and web-based action toolkit of 
useful resources was created for Fire Safe Councils and homeowners interested at 
[http://arwi.us/fire/manual/index.php]. 

 
 
Project Overview and Location 
 
The Colfax Community Watershed and Fire Safe Ecosystem Project is located NE of 
Sacramento along the Route 80 corridor at approximately 2500 feet. The project was the 
brainchild of the citizen-based Ponderosa Fire Safe Council (PFSC). The PFSC brought 
to the City of Colfax the concept of sponsoring a competitive approach to selecting a 
neighborhood for a shaded fuel break project. PFSC put together a partnership among: 

• City of Colfax as lead agency and fiscal manager 
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• USFS Adaptive Management Services Enterprise Team (AMSET) for 
assessment, analyses, GIS services, and strategic planning for a network of 
shaded fuel breaks in the Colfax area 

• Placer County Resource Conservation District (PCRCD) for forestry expertise 
and management of the fuel reduction project 

• American River Watershed Institute (ARWI) for their expertise in education and 
outreach, and project field management and integration.  

 
With this team in place, Ponderosa Fire Safe Council worked with members of the 
assembled team to write and submit the successful Proposition 13 grant application to the 
State Water Resources Control Board. 
 
The grant contract was executed in the Summer of 2004, and outreach and organizational 
efforts began in the Fall of 2004 through Spring 2005 by means of public meetings, 
mailings, coffee klatches, and personal contact. In April, one community had emerged as 
successful among nine candidate neighborhoods. 
 

Project location:

NE of Sacramento

Route 80 Corridor

1000-3000 ft elevation

Map boundary shows:

Ponderosa Fire Safe 
Council

 
 
Design of the shaded fuel break proceeded over summer 2005, together with the 
environmental documentation of the potential site area. The site was located adjacent to 
the Colfax High School and Colfax Elementary School. These schools are located on a 
dead end road, and ingress and egress when school begins and ends causes a traffic jam 
that extends from the schools all the way through town to Route 80. Evacuation is a 
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serious problem. For that reason, the two school zone has been declared a “safe haven” in 
case of serious fire; that is, people are not to evacuate the premises, but are to stay put on 
the location. This location greatly leverages the value of the grant funding. Not only did 
the shaded fuel break extend fire safety to the Hillcrest development, but extended the 
fuel treated area that protects the two school safe haven. The area addressed by the 
environmental documentation is shown below.  

From the school site bottom right, the Hillcrest neighborhood extends to the Northwest. 
These are one acre parcels, which are required by California Department of Forestry 4291 
directives to reduce fuels. The new 100-feet defensible space area covers approximately 
one acre. Outside the Hillcrest Blvd. row of one acre lots is the cul-de-sac area of the 
project site. These lots are approximately two acres. Up to one of those acres is not 
covered by defensible space. Beyond that is a Timber Production Zone (TPZ), which was 
badly fuel loaded. This fuel loaded forest gave a sense of futility to doing fire safe 
practices greater than the minimum 100-feet radius around a house; the forest was so 
thick, residents simply gave up.  
 
The project gave residents an incentive to participate, as their homes’ fire safety could, 
through the project, be extended many hundreds of feet to Ben Taylor Road below. Fuel 
reduction was also done on the downhill side of the road, allowing better access for fire 
fighters, and greatly reducing the threat of ignition.  
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With the CEQA work complete at the end of September, PCRCD selected a contractor 
through a competitive process, and the contractor; PCRCD Registered Professional 
Forester, and community members began specifically designing the fuel reduction on 
each of their parcels.  
 
Fuel reduction work began in Winter 2006. The work was hampered by one of the wettest 
winters on record, with the additional complications of 28 inches of snow at the project 
site. There was some accommodation of the weather in project design as the grant period 
came to an end. The project was completed successfully on March 31, 2006. 

 

At the same time, in Fall 2005, 
USFS AMSET began their analysis 
of the vegetation in the area, and 
assembled the necessary data to 
populate two fire behavior models. 
A team of USFS experts used their 
professional judgment to create a 
plan for Strategically Placed Local 
Area Treatments (SPLATs), which 
is a network of shaded fuel breaks 
designed to increase fire safety on a 
community level. The Hillcrest site 
is noted with the circle to the NE of 
the city of Colfax. 
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Budget Overview 
 

FINAL PROJECT BUDGET 
       

  ALLOTMENT EXPENDITURES
% 

SPENT  MATCH  
       

Personal Services
 $       
8,200.00   82.85% 

 $     
200.00  

       
   City of Colfax - General Admistration  $       6,794.00     
       
       
Professional/Consulting 
Services

 $     
60,800.00   104.03% 

 
$22,000.00 

   USDA Forest Services   $     17,445.51     
       
   Placer County RCD   $     17,071.25     
      Fuel Costs   $            54.49     
      Assessor Maps & Film Development  $            54.14     
      Mileage Costs   $          379.44     
      Archaeological Records 
Search   $          214.40     
       
   American River Watershed Institute  $     27,434.00     
      Data CD    $          600.00     
    $     63,253.23     
       

Operating Expenses
 $          
700.00   36.46% 

 $     
200.00  

   Postage/Shipping   $          185.00     
   Copies   $            70.25     
    $          255.25     
       

Construction
 $     
30,000.00   72.44% 

 $  
4,500.00  

   Landowner Reimbursements   $     21,732.02     
       

TOTALS 
 $     
99,700.00   $     92,034.50  92.31% 

 
$26,900.00 

          
 
The project estimated construction costs originally at $30,000; this estimate was made 
without a site yet located. When the Hillcrest site was designed, the estimate was 
approximately $27,000. With the extreme precipitation, some construction was unable to 
be done safely in super-saturated conditions, thus the construction was under budget. 
 
Professional services was increased due to the increase in scope of the community 
strategic fire plan, delivering a much more robust plan than originally conceived (see 
below). 
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1. Analyses, fire behavior modeling, and strategic planning 
 

City of Colfax contracted with USFS Adaptive Management Services Enterprise Team 
(USFS AMSET) to provide analysis and fire behavior modeling that led to a strategic 
plan for increased fire safety for the Colfax area. The result was a plan that proposed a 
network of shaded fuel breaks that would increase fire safety for the city. These shaded 
fuel break networks are called strategically placed area treatments (SPLATs). As the 
strategic plan of a network of SPLATs is refined over time, the analysis and models are 
now completed and available, and can be applied to future plans and exercises.  
 
 
Potential Wildland Fire Behavior Analysis, Strategic Plan, & Modeling 
for the Colfax Community 
 
Introduction 
 
Potential wildland fire behavior was modeled for the Ponderosa Fire Safe Council to 
provide information for planning and prioritizing fuel hazard reduction treatments to 
reduce the risk of fire to communities in the area.  This analysis is complementary to 
other past and ongoing community protection planning or fuels hazard reduction 
planning.  This analysis emphasizes broader patterns of wildland fire behavior.  More 
detailed analysis of fire behavior around structures and the potential benefits of 
treatments around structures in a neighborhood located in the Fire Safe Council area have 
been previously conducted by the California Department of Forestry and Fire Protection.   
 
The focus of this analysis was on aspects of fire behavior that would influence the ability 
of firefighters to effectively suppress fires and the potential damage from a fire.  This 
includes: 
 

   Fire type – crown or surface fire; 
 

   Flame length – the size of the flames and suppression effectiveness; 
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   Rate of Spread or Time of Arrival – measures of how fast the fire is 
spreading. 

 
In general, community protection is enhanced in part by reducing fire hazard in a way 
that modifies fire type to a surface fire, slows down its spread, and reduces the size of the 
flames.   
 
Data, Models and Assumptions 
 
Data:  Existing, available data from the State of California website was used for fuel 
inputs for the surface fuels.  Crown fuel characteristics were derived by combining the 
tree attributes in the FRAPP vegetation layer (type, size, density) with canopy fuel 
characteristics (canopy bulk density, canopy base height) from Forest Inventory and 
Analysis (FIA) plots on the Tahoe National Forest.  These maps are based on satellite 
imagery (LANDSAT) and modeling.  As with any map, they have an associated accuracy 
level.  These particular maps were developed with the purpose of providing a set of 
consistent data across California.  As such, they have not undergone extensive accuracy 
assessments or corrections.  Considerable review and adjustments of the fuels layers for 
Placer County were completed by the local California Department of Forestry and Fire 
Protection.  However, it is still likely that some inaccuracies exist but overall it is a 
reasonable basis for modeling fire behavior.  These maps do not incorporate structures or 
landscaping around them.  Therefore, caution must be applied in interpreting them around 
houses or other structures.  Even with these limitations, it still provides a useful tool for 
assessing overall patterns of fire hazard. 
 
Models and Assumptions:  Two different but related wildland fire behavior models were 
utilized, FARSITE and FLAMMAP.  These are standard, widely applied fire behavior 
models.  FLAMMAP shows how each portion of the landscape would burn on its own.  
FARSITE is based on similar underlying fire behavior models but includes the capacity 
to show ignitions where a fire might start and to simulate its spread given certain weather 
conditions.  
 
Below is an overview of fire behavior modeling from “Introduction to the I-Zone” 
(2001 edition).   http://fire.org/index.php?option=com_frontpage&Itemid=1   
 

Fire Behavior Modeling 
 
Fire is a natural process in virtually all terrestrial ecosystems in California. The 
encroachment of people into these natural systems has led to the need to better 
understand how fire occurs, what kinds of impacts can be expected from what types of 
fires, and how the fire environment can be managed to better meet the needs and 
expectations of society. Fundamental to this process is the development of tools that 
enable us to predict the physical nature of a fire if given information about the fire 
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environment. 
 
This physical description of a subject fire— its forward rate-of-spread, flame length, rate 
of energy release (intensity), etc. is referred to as fire behavior. If we are concerned about 
what kinds of conditions might lead to a crown fire completely killing a stand of forest 
trees, or what types of fire environments lead to devastating I-Zone (California’s Urban-
Wildland Interface) fires, we must be able to understand potential fire behavior in these 
systems. 
 
By using models to predict fire behavior under a variety of circumstances, the fire 
manager can gain not only a better understanding of the complex interactions driving fire 
behavior, and consequently its capacity to do damage, but, more importantly, significant 
insight into the means necessary for mitigating that damage. Firefighters and land 
managers need a consistent method to predict fire behavior, both strategically to mitigate 
loss from a potential fire, as well as tactically to limit loss from an ongoing fire. 
 
Wildland Fire Behavior 
 
Fire behavior is the result of the interaction of three sets of variables that describe the 
burning conditions or fire environment: fuels, topography, and weather. Once sufficient 
external energy is provided to a system (i.e., ignition), the manner in which a fire 
propagates will be determined by these variables. The following table outlines the various 
measures that are important in defining this fire environment: 
 
Fuels: 

• amount or load measured in Megagrams/hectare (Mg/ha), or tons/acre (t/a) 
• size distribution (load by fuel particle size-class) 
• arrangement (horizontal and vertical continuity, fuel bed depth, compactness) 
• chemistry measured in kilojoules/kilogram (kJ/kg) or BTU/lb 
• moisture content (% of oven dry weight) 
• fuel temperature 

 
Topography: 

• slope (% or degrees) 
• aspect (degrees from north) 

 
Weather: 

• air temperature 
• relative humidity 
• wind speed and direction 
• cloud cover 
• time since precipitation 

 
Fuel modeling forms much of the preparatory work in modeling fire behavior. Detailed 
descriptions of the fuel complex not only allow the user the capacity to understand fuel 
effects on predictions, but also where fuel treatment programs might be most effective. 
Fuel loads range from lows in grass fuels of less than 1 t/a, to greater than 100 t/a in 
heavy logging slash. However, the total mass of fuel is not sufficient to describe the fuel 
complex; masses of individual size classes need to be accounted for in the size-class 
distribution. Some fuels are entirely one size class, such as grass, while others are made 
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up of a variety of sizes. Fire behavior modeling requires detailed descriptions of each size 
class. 
 
The weather variables are an important agent of uncertainty in fire behavior modeling. 
Despite their strong influence on fire behavior, we are often required to dramatically 
simplify weather variables. The fire behavior analyst should make every effort to 
understand fire weather influences, and model the uses of these inputs. Many of these 
variables have a direct influence on others; for example, cloud cover and slope aspect 
have a significant impact on solar radiation flux to the fuelbed, and consequently 
influence fuel temperature. Although fire behavior is driven by principles of physics and 
chemistry, the interactions amongst all these variables are generally not linear, and are 
not always straightforward. 
 
Thus, we are forced by the limits of our understanding of these dynamic relationships, as 
well as the constraints associated with free-burning fires, to use a modeling approach to 
understand and predict fire behavior. 
 
Wildland Fire Models 
 
Fire management requires sound understanding of the principles of fire behavior. Fire 
behavior modeling provides the means by which both understanding and wise 
management decisions can be made. 
 
A variety of models are currently in use in the wildland fire community, each with its 
own particular strong points. Model outputs, tempered with actual observed fire behavior, 
will form a knowledge base providing a background from which to base fire management 
decisions in the future. 
 
Background 
 
Early work on forest fire behavior was conducted to develop simple relationships 
between burning conditions and obvious variables that would enable forest managers to 
cope with fire problems. Some key variables— fuel load, fuel moisture, wind speed, etc. 
were isolated and empirically assessed for their effect on fire. Much of the current fire 
danger and fuel classification is based on this early work. However, not until the 1970’s 
did comprehensive models aimed at integrating all elements in the fire environment begin 
to take shape. 
 
Although a variety of modeling approaches have been utilized to predict occurrence and 
potential fire behavior, including empirical and probabilistic/observational, the most 
widely used prediction system is that developed by the USDA Forest Service using a 
mathematical approach (described by Rothermel in1972). 
 
Early work on fire spread indicated that energy dynamics at the head of a fire (the 
interface between the burning front and the adjacent unburned fuel) were fundamental to 
a fire’s capacity to sustain its spread. The basic form of this mathematical relationship is 
a ratio of energy 
released to the adjacent fuels from the burning front (i.e., the propagating flux or heat 
source), to that energy required for that adjacent unburned fuel to ignite (heat sink of 
potential fuel). 
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All systems employing the Rothermel model are by their nature a simplification of 
complex phenomena, and a solid understanding of what assumptions are made are critical 
in proper inference of model outputs. 
 
First and foremost, the type of fire that can be modeled is a surface fire only, spreading 
along a fuelbed that is continuous, uniform, homogenous, and contiguous to the surface. 
That is, fire behavior outputs only reflect a surface burning front, burning in an entirely 
(both horizontal and vertical) uniform fuel complex. The more fire behavior actually 
deviates from being a surface fire, and the more an actual fuelbed deviates from the ideal, 
the more unreliable the predictions. 
 
Furthermore, both site conditions (slope or aspect) and weather variables are simplified 
into uniform constants as model inputs. If one wants to assess fire spread across a number 
of slope conditions, individual model runs are necessary for each set of environmental 
circumstances under examination. This limitation on spatially explicit information will be 
addressed in the discussion of the FARSITE model. 
 
The output from any predictive model permits the user to generate estimates of fire 
behavior that may disagree with observed data. There are three principal reasons why a 
model may produce unreliable results: 

• Model not applicable to situation; 
• Model’s inherent accuracy is at fault; and 
• The data used in the model may be inaccurate. 

 
All three of these reasons may come into play when using these fire behavior systems. 
 
BEHAVE 
 
The BEHAVE system of fire behavior programs is a DOS-based computer program 
designed for site-specific predictions of fire behavior based on fine scale data inputs 
describing the fire environment. Although there is no direct treatment of fire 
occurrence (i.e., a fire is assumed to have started under the conditions established), there 
is a module to establish the probability of ignition relating to spot fire growth. 
 
BEHAVE is a deterministic model— it only gives a singular predictive output. There are 
no confidence intervals explicitly applied to any of its predictions. It is incumbent upon 
the user to determine where and how the model may diverge from reality, and make 
inferences to take these into account in any tactical or planning use of BEHAVE. 
 
FARSITE 
 
A more recent adaptation of the Rothermel model provides the ability to overcome some 
of the simplifications inherent in the BEHAVE system. This newer program, FARSITE, 
uses the Rothermel model for calculation of spread, but does it on an explicitly spatial 
and temporal landscape where fuels, topography, and weather variables are actually 
spatially referenced, and things that change (e.g., weather) are changing in the time 
domain. 
 
Utilizing the spatial database capabilities of Geographic Information Systems (GIS), 
FARSITE allows the user to simulate the spatial and temporal spread and behavior 
of a fire over heterogeneous terrain, fuels, and weather. It thus allows more realistic 
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modeling of actual fire growth, as well as the capacity for investigating effectiveness 
of fuel treatments designed to mitigate hazard. Additionally, since spotting and 
crowning are included within the model, it provides an ideal tool for investigating 
extreme fire behavior. 
 
FARSITE is a WINDOWS-based computer program that was originally intended for use 
as a management support tool for prescribed natural fires (lightning-ignited prescribed 
fires) in wilderness areas under management by the National Park Service. However, the 
model can be useful in both planning and operational phases of fire management. That is, 
FARSITE may serve as a tactical model for interpreting future fire position and 
behavior, or it may serve as an alternative to field tests for analyzing proposed 
changes in the fire environment. 
 
The modeling approach used by FARSITE employs an implementation of Huygen’s 
principle of wave propagation for simulating the growth of a fire front. It is very similar 
to the widely used methods for manually doing the same modeling, but it is automated, 
faster, and more detailed than is practical when done by hand. Furthermore, the outputs 
of fire perimeters and behavior variables are portable both numerically and graphically to 
other PC and GIS applications. 
 
The following data themes are required from a GIS to build a FARSITE landscape: 

• fuel model 
• canopy cover 
• elevation 
• slope 
• aspect 

 
Additional themes are required if site-specific determination of crown fuels is to be 
utilized. These themes include tree height, height-to-live-crown base, and canopy bulk 
density. As these three variables are often difficult to resolve, FARSITE can make global 
default assumptions in the absence of these layers, and still generate crown and spot fire 
behavior. 
 
Weather inputs into FARSITE resolve at two different scales. General weather inputs of 
maximum and minimum temperature and relative humidity, as well as any recorded 
precipitation, are logged on a daily basis. The program then fits the temperature and 
humidity data to a sine curve form for interpolation of these parameters throughout the 
day cycle. Using this data, as well as initial starting points for fuel moisture, the model 
provides dynamic inputs of weather and fuel moistures over time. 
 
Wind speed and direction are logged at sub-daily intervals, usually hourly, because of 
their fine temporal variation, and their profound impact on fire behavior. Although these 
wind vectors are assumed constant between periods, the landscape can be broken into a 
mixture of cells, each applied to a different weather/wind stream. That is, if some spatial 
information is known about variation in the weather/wind stream, it can be spatially 
applied to the landscape. 
 
The user applies ignitions, start times, end times, and some model parameterization (e.g., 
time steps for calculating fire perimeters) when initiating a simulation. The user also has 
a variety of behavior outputs that can be saved from a model run. Output tables can be 
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saved as simple ASCII files within the PC platform. 
 
Alternatively, more complex spatial outputs of the fire’s position over time, as well as 
faster information (cell by cell) about various fire behavior descriptors (e.g., flame length, 
rate-of-spread, etc.) can be saved for importing back into the GIS for plotting or further 
analysis. 
 
FARSITE version 2.0 offers state of the art wildland fire modeling capacity. It is 
currently being used to explore a variety of fire management problems both in wildlands 
and in the I-Zone. 
 
 
Current Fire Hazard Assessment Systems 
 
Many fire hazard assessment systems have been developed over the years in different 
parts of the country. Most of these fire hazard assessment systems attempt to identify the 
severity of both hazards and risks. The word “hazard” in this context means a fuel 
complex that is defined by its volume, type, condition, arrangement, and location. It 
determines the ease of ignition and difficulty of suppression in the event of a wildland 
fire. A hazard is also the resistance to control once a wildfire starts, being the fuels, 
weather, and topography that adversely affect suppression efforts. Risk is an estimate of 
the likelihood that an event will occur, and its probable magnitude and consequences. 
Important themes appear throughout the various systems: 
 

• Potential for a large fire event (e.g., frequency of severe fire weather) 
• Intensity of a large fire event (e.g., Burning Index) 
• Potential for structure loss in the event of a large fire 

 
“One size does not fit all” when it comes to fire hazard assessment. Generally, early 
systems were based on weighted factors of fuels, weather, and topography, each broken 
down into classes. The use of Geographic Information System (GIS) technology in recent 
years has been a great asset to fire hazard assessment, allowing further integration of 
fuels, weather, and topography data for such ends as fire behavior prediction, watershed 
evaluation, and, of course, hazard mapping. 
 
FLAMMAP 
 
FlamMap is a state-of-the-art computer program that makes fire behavior 
calculations across a landscape using GIS data inputs for terrain and fuels. The 
purpose of FlamMap is to generate fire behavior data that are comparable across 
the landscape for a given set of weather and/or fuel moisture data inputs. 
 
GIS data are required for 8 themes: 

• Elevation 
• Slope 
• Aspect 
• Surface Fuel Model 
• Canopy Cover 
• Stand Height 
• Crown Base Height 
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• Crown Bulk Density 
 
Fire behaviors modeled by FlamMap are surface fire, crown fire, and fuel moisture. The 
fire behavior models and their integration are identical to those included in FARSITE. 
These models are used to make calculations for all cells of a landscape, independently of 
one another. That is, there is no contagious process that accounts for fire movement 
across the landscape or among adjacent cells. FlamMap only calculates the instantaneous 
behavior of a fire occurring at each location given local weather inputs. 
 
This system does not include structural density, which might limit its applicability. It is 
also 
fairly complicated, and data collection on crown height and height to a live crown would 
require significant effort and expense. FlamMap was first applied to the Tahoe Basin, 
then to the Lassen, Plumas, and Tahoe National Forests. 
 
FlamMap uses 30-meter pixels delineated in 1,000 square meter areas. Having been 
created to predict fire ignition probability and behavior based on fuels, topography, 
historical fires and weather data, FlamMap is currently being used to evaluate watershed 
risks in the North Tahoe Basin. Some of the information included in the FlamMap inputs 
could be superfluous to a basic fire hazard severity map, but the program could be 
exceedingly useful as a resource allocation and dispatching tool.  
from “Introduction to the I-Zone” (2001 edition).  
 http://fire.org/index.php?option=com_frontpage&Itemid=1   

 
 
Detailed Modeling Assumptions for Colfax Area Applications 
 
The weather conditions utilized in the model and spotting assumptions are listed in detail 
below.  Overall, a set of weather conditions that depict hot, dry, somewhat windy 
conditions were used.   
 
FLAMMAP Modeling assumptions 

• Based on landscape file colfax050620.lcp 
• Weather and wind files are based on 90th percentile derived from FireFamily Plus 

using the Secret Town RAWS 1997 to 2003.  The files were generated in 
FARSITE using the generate wind and weather file functions, where a curve is 
developed based on max and min point of temperature, relative humidity and the 
time of day that these max and min occur.  The rest of the weather stream is based 
upon this curve and how it changes the weather elements throughout the day.  
These are the same weather files that were used in FARSITE runs 

• Foliar moisture was turned down from the default of 100% to 75% 
• 20’ wind used in the run was 12 mph.  This is higher than what the RAWS data 

would suggest, but it is realistic, and if anything, conservative.  The American 
River canyon should act as a wind tunnel, accelerating the wind across the project 
area.  This may not be reflected at the RAWS location. 

• The 20’ wind was set to be blowing upslope for the run and not restricted to an 
azimuth.  This should better reflect the influence of topography on wind, even 
though 20’ winds are not projected to be influenced by topography.  The Mid-
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flame Windspeed (MFWS) is still low across the project area.  See Colfax_9-
28_MFWS ASCII file.  Wind is NE at night to account for down cyn flow, south 
and southwest during the day to account for up canyons. 

• Fuel moisture scenario was generated from FireFamily Plus for 1, 10 and 100 
hour fuel moistures.  One hour fuel moisture was verified based on temp and RH 
used in the weather file. 

• Date of the modeled fire was late August to coincide with the peak ERC from the 
RAWS. 

 
 
FARSITE Modeling assumptions 

• Based on landscape file colfax050620.lcp 
• Weather and wind files are based on 90th percentile derived from FireFamily Plus 

using the Secret Town RAWS 1997 to 2003.  The files were generated in 
FARSITE using the generate wind and weather file functions, where a curve is 
developed based on max and min point of temperature, relative humidity and the 
time of day that these max and min occur.  The rest of the weather stream is based 
upon this curve and how it changes the weather elements throughout the day.   

• Foliar moisture was turned down from the default of 100% to 75% 
• Fuel moisture scenario was generated from FireFamily Plus for 1, 10 and 100 

hour fuel moistures.  One hour fuel moisture was verified based on temp and RH 
used in the weather file 

• Date of the modeled fire was August 21 to August 23 – 0000hr to 2200 hours on 
the 23rd.  Fire was running off of the landscape at that time. 

• Fire location on the landscape was: 
o X = -80844 
o Y = 115184 
o North side of Yankee Jims Road east of I-80 
o Spot fires were enabled to spread at a 1% frequency 

 
Application of the Models 
 
GIS Data was utilized to identify the Fire Types in the proposed project region, as shown 
in this graphic (larger versions of these graphics available on www.arwi.us/fire ). 
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The Flame Length analysis is shown below: 

 
 
 
Applying Fire Behavior models to the region, AMSET scientists could simulate the Time 
of Arrival of a fire that might ignite in the American River Canyon southeast of the City 
of Colfax. Their analysis was nearly identical to the behavior of the historic Ponderosa 
Fire in this location. 
 
The composite graphic below shows the application of FlamMap fire behavior prediction 
with FARSITE simulation of spread from the ignition location under potential weather 
conditions: 
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Prescribed SPLATS for Colfax 
 
Because Colfax is located between two river canyons, potential wildfire behavior  
indicated the necessity for treatment on all sides of the city. The research team produced 
a GIS representation of a network of Strategically Placed Local Area Treatments 
(SPLATS) following the accepted criteria of the US Forest Service: 

(1) the pattern of treatment areas on the landscape must interrupt fire spread; and 
(2) treatment prescriptions for each SPLAT must be designed to effectively 
modify fire behavior. 

 
The rationale behind the placement of the SPLATS evaluated several elements, including 
the following: 

• Geographic Features 
• Overlapping Arrangement 
• Land Ownership 
• Density of Treatments 
• SPLAT Location 

 
Geographic Features:  All SPLATs were designed to take advantage of geographic 
features (ridge tops and drainages) or infrastructure improvements, such as roads.  The 
idea was to make the SPLAT location operationally feasible should the proposed action 
reach an implementation phases.  The fire history layer was overlaid the Fire Safe 
Council boundary during the development of the SPLATs and no SPLATs were located 
in areas that had a recent burn history (10 years or less).  These areas should already 
modify fire behavior. 
 
Overlapping Arrangement:  The concept of overlapping placement of treatments is 
expounded by Mark Finney, the developer of FARSITE and FlamMap.  The concept is 
built on the idea that a flanking fire spreads more slowing than a fire burning in full 
alignment with the slope and wind.  Therefore when a fire bumps into a SPLAT it has to 
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“flank around” before it returns to its maximum rate of spread.  The SPLATs are 
overlapped, so that the fire has to bump into a series of these SPLATs and therefore has 
to “flank” through a series of fuels treatments before reaching the community. 
 
Land Ownership:  No consideration was given to land ownership patterns during the 
placement of the fuels treatment.  It was assumed that all land owners would be willing 
participants in the process. 
 
Density of SPLATs – A 30% treatment level was estimated for the vicinity adjacent to 
Colfax.  Obviously as the density of treatments increases, fire behavior will be moderated 
further; however it is unrealistic to assume that funds or environmental consequences will 
allow for greater than 30% of the area to be treated.  Mark Finney has documented how a 
30% treatment of the landscape utilizing his overlapping pattern can be effective in 
moderating fire behavior. 
 
SPLAT Location:  Treatments need to be tied to geographic features to assure they are 
operationally feasible; however they should also address that fire of most concern for the 
community.  In the modeling scenario they were placed on the landscape to address a fire 
burning from the south towards Colfax.  This is a typical summer scenario.  If the Fire 
Safe Council believes that a fire burning under north wind conditions is the more serious 
threat to the community, the placement of the SPLATS should be re-evaluated.  
However, it should be remembered that fires burning under the most extreme conditions 
may not be affected by any level of surface fuels treatment. 
 
The following graphics illustrate the result of the SPLAT location analysis: 
 
Composite of aerial photo and SPLAT locations: 
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SPLATs modeled for Time of Arrival: 

 

 
 
SPLATS modeled for Flame Length: 
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SPLATs modeled for Fire Type: 
 

 
 
 
The GIS analysis and application of advanced fire modeling techniques by the AMSET 
Team produced a significant strategic planning aid to future fire safe projects in the 
Ponderosa Fire Safe Council area. The models are now built for this area, and can be run 
on future refined fire safety plans quickly and relatively cheaply. As the community 
surrounding the City of Colfax develops its Fire Safe Plan, the strategic value of this 
work will assist in setting priorities and implementation goals. 
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2. Fire safe project using neighborhood self-organization 
Incentives and neighborhood self-organization were the innovative approaches 

used to identify the project area and site. Rather than a mandated or regulatory approach, 
the project used educational outreach, cost share incentives, and administrative support to 
create the conditions that would catalyze a neighborhood to self-organize and propose 
their neighborhood project for consideration. 

Colfax contracted American River Watershed Institute (ARWI) to implement the 
outreach and organizational phase of the project. ARWI researched self-organization and 
consulted a USFS sociologist Ron Hodgson to refine an incentive approach.  

 
The Colfax Project demonstrates that a community will self-organize and take action to 

increase fire safety if there is motivation, means (resources: financial and logistical support), and 
the opportunity to take action is offered. 

ARWI conducted a series of community workshops and public outreach through 
the press and mailings to provide citizens the motivation to organize their neighborhoods 
to compete for the cost share funds. Neighborhood meetings were held to further support 
interest. Finally, a leader from a neighborhood served as the “sparkplug” to increase 
motivation. 

ARWI then provided the information that described the opportunity. The elements 
of the grant opportunity were: 

• A two-thirds cost share to supplement a landowner’s investment in fire 
safety. 

• Services of a Registered Professional Forester to assist in landowner 
decisions, and to finalize the design. 

• Environmental analysis, so CEQA work could be completed for the City-
sponsored project. 

• Administrative support, to help guide landowners through necessary 
paperwork, and to respond to problems or disputes. 

The Hillcrest. neighborhood near Colfax High School emerged from almost a dozen 
neighborhood candidates with the most robust response, linking 19 consecutive parcels 
and landowners into a partnership that culminated in a successful neighborhood shaded 
fuel break that significantly increases fire safety. The successful neighborhood is also in 
proximity to the Colfax High School and Colfax Elementary School, magnifying the 
importance of the increase to fire safety.  
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Project Methodology---Organization 
 

The project was organized by a team, led by Otis Wollan (Project Manager) and Rich 
Gresham (Placer County RCD Manager). Stewart Feldman (Facilitator) and Doug Ferrier 
(Registered Professional Forester) were assigned specific tasks which followed the work 
plan. As the project began, Ron Hodgson, U.S. Forest Service Sociologist, met with the 
team to strategize the outreach process. 

 
Hodgson described the need to understand behavior and motivation of individuals and 

groups that would be important to the project. He defined the core principle that had to be 
recognized:  a triangle of “Motivation”, “Means”, and “Opportunity”. Without those three 
attributes, the project could not generate public involvement and succeed. 

 
He urged the team to identify people “who make it possible” and those “who make it 

happen”. To accomplish that, the team was prepared to approach organizations in the area 
who might be able to gather groups interested in the shaded fuel break project. 

 
The most important concern, Hodgson believed, was to reach a “tipping point” that 

got people to act in concert. This might involve a highly visible individual (opinion 
leader) attracting at least 30% of potential participants. 

 
Hodgson reminded the team that a SPLAT did not require 100% participation. Even 

50-60% could work, but the goal should be 80% or more. He concluded that the project 
leaders needed to define the neighborhood under consideration, sustain the effort through 
various delays and obstacles, and avoid “burnout” among all the parties. 

 
To begin public outreach, the team planned a series of public events that would be 

hosted by the local Fire Safe Council. The Greater Colfax Fire Safe Council had merged 
with an adjacent group in 2004 to become the Ponderosa Fire Safe Council (FSC), named 
after a 2002 fire that burned along Ponderosa Way in Weimar. 

 
Past activities of these Fire Safe Councils resulted in a combined mailing list of 

nearly 300 homeowners. The Colfax Community Shaded Fuel Break project planned to 
mail notices to these residents, informing them about the opportunity to participate and 
inviting them to workshops scheduled in Colfax and Meadow Vista, the population 
centers in the Ponderosa FSC area. 

 
In order to accommodate people’s work schedules, meeting times were in the evening 

and on Saturdays. Press releases and background material was sent to local news media, 
specifically the Colfax Record and Auburn Journal newspapers, to publicize the 
workshops. 

 
Workshops began with a presentation about fire safe concerns and the goals of this 

project. This was followed by a mapping exercise, using aerial photos and large format 
topographic maps with parcels delineated. Participants could see the terrain surrounding 
their homes and neighborhoods on the maps, and they began to understand the real 
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impact that wildfire could have on their lives and property. 
 

Attendance at the first meeting was low. There were a few neighbors who were 
interested in the information, but the workshop participants came from widespread areas, 
and it was impossible to link them in a single project area. A decision was made to 
challenge neighborhoods to compete for the project location, and the term “coopetition” 
was coined to suggest the friendly spirit of this challenge. 

 
Parallel outreach efforts began in the Meadow Vista area headed by Stewart Feldman 

and in the Colfax area headed by Otis Wollan.  
 
In early November 2004, Stewart Feldman presented the project to a meeting of 

thirteen residents organizing to achieve annexation to a local water district. Thirteen 
residents represented the Crother Hills community (straddling a ridge west of Applegate) 
and Lake Arthur Road (adjacent to I-80). They were encouraged to attend presentations 
in Colfax later that month to learn more about the project. 

 
From January through March 2005, Meadow Vista residents were invited to meetings 

at the Meadow Vista Fire Station scheduled for a Thursday evening and a Saturday 
morning at the end of each month. Only a handful of residents attended, though they 
lived in neighborhoods that could be promising candidates for the project. A few came 
from Naturewood (northeast of Meadow Vista, on a west-facing slope between Placer 
Hills Road and the Arp Ranch/Chevreaux gravel quarry on the Bear River). One came 
from each of the following: the Golden Oak area (to the east, between Meadow Lane and 
Cole Road), Walgra Meadows (north of town and west of Placer Hills Road), and central 
Meadow Vista. 

 
There did not seem to be enough people in any of these neighborhoods to support the 

level of participation needed for this project. Invited to present the project to the annual 
meeting of Sierra Vista Homeowners Association in March 2005, Feldman joined Placer 
Hills Fire Chief Ian Gow at Applegate Civic Center, where 18 residents attended. 
Neighborhoods represented at the meeting were Sierra Vista and Cerro Drive (straddling 
a ridge southeast of Applegate, above the NF American River Canyon). 

 
After the Fire Chief introduced the individual’s responsibility to create defensible 

space on their property, Feldman explained how residents could work together on 
community fire safe activities. He described the shaded fuel break that was the goal of 
this project and explained that their neighborhood might be a good location for a fuel 
break 

The parallel effort in Colfax had the same results. Six public meetings were held. 
Attendance was low. But in attendance were a few who moved to the next step, which 
was Coffee Klatches in their own neighborhoods, as well as presentations to 
homeowners’ associations. 

 
An advocate from the Alpine Springs Homeowners Association invited the 

Coordinator to present at a meeting of the Association Board of Directors. This resulted 
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in the project Registered Professional Forester presenting to the annual meeting, at which 
over two dozen homeowners were in attendance. The presentation was well received, but 
the configuration of the neighborhood was one acre parcels. With the new 100-foot 
defensible space regulation which requires that nearly an acre be cleared around houses 
to obey the law, none of the parcels within the development qualified for our project. The 
surrounding lands were all large parcels, which could not be effectively addressed with 
our limited construction budget.  

 
Four areas which included Cape Horn, Weimar east, Weimar west, and Iowa Hill 

Road had the opposite problem. The interested parties could serve as advocates within 
their neighborhood, but their own parcels were over twenty acres. These parcels were so 
large they would have consumed the budget before collaborating with neighboring 
properties.  

 
Three areas from the Colfax area went to the Coffee Klatch stage. Weimar central and 

Bear View had very accommodating hosts for Coffee Klatches, but there was no one in 
either location who was an effective neighborhood organizer. Each role is essential for 
success. Three Klatches in each of these two areas ended with essentially the same three 
or four participants at each gathering. The third area, Hillcrest, was the only area that had 
both organizer and hosts, and became the project, and that story is told below. 
 

As a result of the half dozen meetings in each section of the project area, the project 
facilitators had a choice of eight possible locations, with anywhere from one to a dozen or 
more participants identified. Consulting fire agencies for evaluation of the project’s 
strategic placement became less important than determining which resident groups had 
the motivation and organizational potential to accomplish the goals of the project. 

 
The two neighborhoods that emerged as serious contenders included the group of 

neighbors who lived in Applegate, perched above the American River and adjacent to the 
Auburn State Recreation Area. Located on top of a ridge, this offered a strategic location 
for a shaded fuel break to protect a few dozen homes. The other possible location was on 
the Bear River side of Colfax, close to the two schools that had been a focus of the prior 
fire safe project completed by the Fire Safe Council. This neighborhood was strategically 
placed to allow emergency responders to protect the schools and possible evacuation 
routes for Colfax area residents. It also had a huge advantage in the leadership role of 
Richard Calhoun, who took on the mission of organizing his neighborhood with great 
zeal and success. Two other neighborhoods which had shown interest and sponsored 
local meetings, Alpine Meadows and Weimar, had several meetings, but interest waned 
as a local “sparkplug” and opinion leader failed to emerge in each community. Without 
the locally well connected project champion, the organizational efforts failed. 

 
A U.S. Forest Service report published in 1992 described a strategy that was a perfect 

model for this project: 
 
“Neighborhoods are the most appropriate market segments for defensible space 
because neighbors share many relevant characteristics and face the same fire 
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threat. Neighborhoods with strategic defensible space in which most neighbors 
maintain fire safe landscapes are most effectively defended. A few homes with 
defensible space may make little difference when the neighborhood is threatened 
by a wide flame front. The neighborhood approach must be supported by a 
community-wide effort with opinion leaders and others.” 
 
Having a community leader emerge in the Colfax neighborhood brought great 

benefits for the project. Not only was the “face” of the project a familiar one, but Mr. 
Calhoun took the time to draw maps and detailed all the parcels, ownership and contact 
information (see Conclusions Goal 1.b.) He identified a group of neighbors and turned 
them into a cohesive community, united in their support for the fire safe project. 

 
As the Forest Service report adds, 
 
“Awareness is an essential first step in the innovation decision process but 
awareness is never enough to cause people to adopt a new idea…Potential users 
rely very heavily on interpersonal communication with opinion leaders… 
“Opinion leaders influence the attitudes and behaviors of others because their 
opinions and expertise are respected by their neighbors. When new ideas are 
being considered, opinion leaders are asked for advice. Without opinion leader 
support, new ideas seldom succeed…” 
 
“Defensible space promotion campaigns are best conducted at two levels, the 
community and the neighborhood. It is necessary to establish a community-wide 
climate favorable to defensible space and make sure that the needed plants are 
available when individuals prepared to install a fire safe landscape look for them. 
Sometimes local regulations make it difficult to remove or dispose of brush and 
elected or appointed officials must make adjustments. Neighborhood opinion leaders 
will rely on their own opinion leaders at the community level and seek technical 
assistance at nurseries.  

 
“The community level campaign begins with contact with garden clubs and nurseries 
where the largest concentration of landscaping and gardening opinion leadership is to 
be found. The support of those opinion leaders is earned through education programs 
and focus groups that allow them to modify the nature of landscapes to be proposed 
to better fit the local environment and tastes and preferences. The support of service 
clubs and other organizations are recruited. Environmental and other groups who may 
have an interest in the effects of widespread landscape modifications are identified 
and opinion leaders involved…” 
 
With the rise of a leader in this neighborhood, the Colfax Community Shaded Fuel 

Break project began its next phase, defining and managing the implementation of its 
goals. While “coopetition” between neighborhoods sounded promising, the real test of 
this project would be the level of participation. As noted above, “A few homes with 
defensible space may make little difference when the neighborhood is threatened by a 
wide flame front.” There had to be a continuous, connected treatment area for a shaded 
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fuel break to provide the benefits envisioned by the fire experts. 
 
The Hillcrest neighborhood, due to the leadership of Rich Calhoun, became the focus 

for project team support over the next several months. Rich had spoken with all the 
relevant landowners and had them sign a confidential “statement of commitment” which 
he promised was for his use only. Sixteen of the possible eighteen parcels expressed 
interest, almost 90% of the possible participants had been early stage “enrolled” in the 
project concept. Rich had put in a tremendous amount of time and effort, and 
communicated clearly that he wanted to pass the baton at that point, and would not go 
further with his volunteer effort. This was a very clear statement of his personal limits of 
involvement; the project team found this level of self-awareness and clarity very 
admirable. The last volunteer effort was to put the Project Coordinator in contact with 
another opinion leader in the neighborhood who was willing to host the first Hillcrest 
area specific coffee klatch; this was a homeowner who, like Rich, was not directly 
affected by the program, and lived in the second row of houses away from the shaded 
fuel break. Again, the act of hosting the event was based on knowledge of fire safety and 
civic generosity. 

 

 
Project Coordinator Otis Wollan sets up comput

Klatches in the Hillcrest Blvd. area. The Powerpoint
looks like was an important element of success, as 

 
The Hillcrest coffee klatch was very well at

received. The images of what a shaded fuel bre
the discussion. The handout of details for next s
landowner who was directly part of the potentia
another coffee klatch to try to get more of the d
That subsequent coffee klatch was also well att
landowners.  

 
The Project Coordinator began communicat

participants, taking the reins from Rich. An “sta
brought to each landowner, which allowed acce
the project’s Registered Professional Forester (R
shape, and were transferred to a GIS map which
er and project at one of two organizing coffee 
 introduction to what a shaded fuel break 
reported by several participants.  

tended. The presentation was well 
ak looks like were a very important part of 
teps was found helpful as well. A 
l shaded fuel break volunteered to host 
irectly involved landowners to attend. 
ended, and brought in several more 

ing directly with all the potential 
tement of intention to participate” was 
ss to the property for the Coordinator and 
FP). The first designs started taking 
 had an aerial photo of the neighborhood, 
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superimposed with property lines and the proposed project boundary. This process 
proceeded over the next few months, with increasing clarity of design. The RFP talked 
directly to most of the landowners to convey the kind of fuel treatment that would be 
appropriate for their lands, and to hear their particular needs. Simultaneously, the 
Coordinator and the RFP worked with the forest land timber owner to develop a program 
that would meet his interests and invite participation; the adjacent timberland was critical 
to the success of the program. The resulting collaboration led to the successful design of 
the project. 
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3. Ecosystem sensitive project implementation methods 
The Colfax Community Watershed and Fire Safe Ecosystem Project was designed 

to have minimum negative impact on the ecosystem, and wherever possible, was intended 
to have a positive immediate effect on the ecosystem as well as the long term positive 
impact of reducing the risk of catastrophic fire and sedimentation. Both project design 
and the techniques selected were elements of this approach. 

This shaded fuel break is designed to mimic nature. Fire suppression has removed 
fire from what would be in natural conditions a fire ecosystem, with fire return every 3-
15 years. Native American cultures used fire extensively, increasing fire frequency to 
every 2-5 years. A shaded fuel break is designed to reduce fuel loading, much as a natural 
fire would do. The results are intended to create an enhanced forest ecosystem.  

The prescription for our project was mastication of all brush and small trees, 
leaving trees 12 inches and greater in diameter with a spacing that retains a 50% canopy. 
The forest was fuel loaded, and in many areas so thick with brush and small fir that it 
made walking nearly impossible. Ambient photos before and after are found in Appendix 
B.  

Mastication was chosen as the preferred technique, together with hand crews and 
chipping where masticators were not feasible. Mastication basically grinds the fuel 
loaded forest (up to 8 inches in diameter) and brush into a chipped mulch that is spread 
over the forest floor. These chips protect soil from erosion, and become soil nutrients as 
they break down over several years. Chips are pressed into the soil from the action of the 
masticator tracks. Because chips are in contact with soil, breakdown is accelerated 
compared to natural processes. The fire danger from the spread materials is diminished 
radically, to flame lengths that can be addressed with hand crews. 

Three different masticators were used: two smaller track machines, one with a 
rotary mower head and steel tracks, and one with a drum-style “flail mower” head with 
rubber tracks, and one very large industrial masticator built on a, steel tracked 
excavator body built specifically for timber harvest.  

 
This small masticator had a mower type head and steel tracks. It was used to masticate any 
areas close to homes, as it rarely throws debris more than 50 feet. The result is shown at right. 
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The second small masticator had a rotary barrel cutting head, like a flail mower, and rubber 
tracks. The product of this masticator is shown at right. 

 

 

 
The large masticator weighed 70,000 pounds, and 
had a cutting head almost five feet in diameter. 
This masticator can throw large debris 300 feet. 
The product is shown at right, and is much more 
coarse than the smaller masticators.  

 
The greatest problem encountered during construction was weather related. The 

record year rains and snows closed down all mechanical production when the job was 
50% completed. Basic safety considerations prevented using machinery on super-
saturated hillsides. In addition, even before the call was made to stop production, the 
track damage in soft soil was clearly evident, leaving a less than desirable final product.  

Ten days before the contract final date, the decision was made to complete as 
much of the unfinished work as possible by hand crews instead of mastication. Of the ten 
remaining days, only four were suitable for hand crews; for safety and working condition 
reasons, even hand crews cannot work in heavy rains.  
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Hand crews with chippers were utilized where masticators were not feasible. The results 

of hand thinning and chipping are similar to mastication, with even less impact from heavy 
equipment, but chippers are normally limited to road access. Hand thinning is combined with 
burning where there is no chipper access. 
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4. Water quality impacts and monitoring 
 
The grant workplan and budget anticipated that water quality monitoring would be a 
component of the project. However, there was no water body or stream in the project 
area. Photomonitoring was done, and is described below. 
 
Photomonitoring. Each parcel had before and after photos taken; ambient condition 
photos before treatment and after treatment were also taken. Photos were also taken 
during the treatment process. 
Parcel photos. Pre- and post-treatment photos were taken of each parcel. A range pole 
marked in one foot increments was used on each site location (one foot increments 
indicating a sense of scale). Each parcel was assigned a number; numbers were posted on 
the range pole. Surveyor flags were used to identify camera position and range pole 
position. The same camera and setting was used pre- and post-treatment. These before 
and after photos are found in Appendix B, which also includes ambient photos and during 
treatment photos. An example of before and after photos is shown below for parcel 13.  
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Water Quality Impacts: NRCS Perspective. The project field coordinator met with 
Mike Brenner, Natural Resource Conservation Service (USDA-NRCS) staff person for 
Placer County, to assess impacts to water quality from this project. Mr. Brenner offered 
two perspectives: the official agency position on mastication, with background material; 
and a perspective derived from the Universal Soil Loss Equation (USLE).  
 
The NRCS position regarding impacts from thinning using mastication is that impacts are 
negligible. As a basis for this position, Brenner referenced Effects of Management on 
Water Quality in North American Forests by Brown and Binkley (USDA, USFS, General 
Technical Report RM-248, pps. 13-14). The following table summarizes management 
effects in the first column as noted in the technical report; the second column notes the 
applicability to the Colfax mastication project. 
Potential management effect on water 
quality, from Brown and Binkley 

Applicability to Colfax mastication project 

Detachment of soil particles by impact of 
raindrops 

Minimal impact, as canopy was reduced 
only to 60%, and all materials were 
masticated and left in place as mulch 

Mass movement on steep slopes (e.g. 
debris slides) 

In one of the heaviest winters in memory, 
only one area showed any signs of slide, 
and that was a very large oak located on the 
edge of the project which was uprooted 
during snow load.  

Stream channel bank erosion No channel bank erosion was noted in the 
stream located below the project area 

Removal of vegetative cover Thinned trees were masticated and 
vegetation was mulched in place, 
increasing vegetation cover 

Machinery compaction of soil Masticators are designed to put less than 10 
pounds per square inch of pressure on the 
earth from their tracks. Further, they work 
from a series of small locations, where they 
vibrate in one place as they work, thus 
minimally compacting a series of small 
footprints, rather than larger areas or 
swaths. 

Harvesting leading to greater soil moisture 
due to reduced interception and 
transpiration. 

Harvest was not part of this project. 
Thinning generally increases rates of 
growth, resulting in greater transpiration. 

Road building An old logging road was cleared with a 
dozer as preparation for masticator access, 
though the shape of the land was not 
altered. A culvert was installed. Thus, some 
minor impacts occurred as a result of road-
building. 

Decay of tree roots after harvest leading to 
slope failure. 

No major trees were harvested. Trees 
masticated were all under 10 inches in 
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diameter, with the vast majority in the 2-4 
inch diameter. Root rotting from over-
crowded small trees is not problematic. 

 
NRCS concludes generally that mastication does not negatively impact erosion; it was 
Mike Brenner’s professional judgment that this was the case for the Colfax Hillcrest 
Project.  
 
Universal Soil Loss Equation (USLE). The NRCS staff also noted the USLE as an 
indicator of potential soil loss from the management practices. The USLE can give 
relative guidelines for the amount of erosion that was being avoided by reducing the risk 
of catastrophic fire. Essentially, the exercise was to determine the relative factor of the 
mastication management soil loss as opposed to the erosion that might occur due to 
catastrophic fire. The reference used was Biotechnical Slope Protection and Erosion 
Control  by Gray and Leiser (Van Nostrand Reinhold Co, New York, pps. 16-22).  
 
The soil loss equation is:    X=RKSLCP   where: 
X = the computed soil loss in tons (dry weight) per acre from a given storm period 
R = the rainfall erosion index for the given storm period 
K = the soil erodibility factor 
L = the slope length factor 
S = the slope gradient factor 
C = cropping management (vegetation) factor 
P = erosion control practice factor 
 
It was noted that for a mastication project, the only variable that is changing in the USLE 
is C = vegetation management. C factors for woodlands are listed below: 

 
The existing tree canopy of nearly 100% cover was reduced by the project to 60-70% 
cover. However, the reduction in cover was masticated and serves as “mulch”, equivalent 
to “forest litter” in the chart above. NRCS considers mastication a minor trade-off of 

Page 32 of 40 



Colfax Community Watershed & Fire Safe Ecosystem Project  Section VII Project Description 

canopy reduction and forest litter increase, with no net impact to erosion, and effectively 
no change through mastication to the C-factor. The range of C-factor from the table 
would be from .001--.004.  
 
In order to estimate the widest range of impact from catastrophic fire, the C-factor from 
bare soil was used from the following table, companion to the table above: 

 
 
The C-factor for worst case catastrophic fire from this table would be first line “no 
appreciable canopy” where fire had burned all vegetation down to scorched tree boles, 
and zero percent ground cover from column 4. Thus, the worst scenario C-factor for 
catastrophic fire is .45. Since the C-factor is the only variable that changes in the USLE, 
the worst case erosion would change .45/.004=112 to .45/.001-450. The change in 
erosion, according to USLE, could be a factor of 112 to 450 times due to worst case 
catastrophic fire, an example of which is shown in the picture of the 1960 Volcano Fire. 
Mike Brenner pointed out that this was absolutely maximum theoretical change based on 
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the USLE, which is a tool developed for and used most accurately to predict soil losses 
on Midwestern farm conditions.  

 
The above photo is an example of worst scenario soil loss conditions due to catastrophic 
fire and severe weather in the first year after the fire. 
 
Erosion Potential using USFS WEPP FUME model. The Project Manager and 
Registered Professional Forester also met with USFS TNF soil scientist and watershed 
specialist Carol Kennedy for the purpose of applying the Water Erosion Prediction 
Project Fuel Management Tool (WEPP FuME) to estimate avoided soil loss, which is a 
comparison of mastication and worst scenario catastrophic fire. The following material 
from USFS introduces the model: 
http://www.fs.fed.us/fire/tech_transfer/synthesis/synthesis_index.htm    
http://forest.moscowfsl.wsu.edu/fuels/tools.html   
 

Watershed Analysis for Fuel Management Operations, by William J. Elliot 
U.S.D.A. Forest Service, Rocky Mountain Research Station, Moscow, ID. February 
2005. 
Draft chapter for a General Technical Report on the Environmental Consequences 
Toolkit for Applied Wildland Fire Research in Support of Project Level Hazardous Fuels 
Planning. 
 
This chapter discusses the main components for completing a watershed analysis to 
support fuel management activities. The main tool is the Water Erosion Prediction 
Project Fuel Management Tool (WEPP FuME). Other tools will be discussed that provide 
more detailed analysis. 
 
Introduction 
One of the main products of many forests is surface water. The main pollutant in most 
forest streams is sediment. Upland management disturbances including fuel management 
activities and forest roads can cause erosion, leading to increased stream sedimentation 
and reduced water quality. Forest managers need to evaluate the impact of most forest 
activities on stream sedimentation, including fuel management.  
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A special computer interface has been developed to assist with analyzing soil erosion 
rates associated with fuel management activities. This interface estimates background 
erosion rates, and predicts erosion associated with mechanical thinning, prescribed fire, 
and the road network. The interface uses the Water Erosion Prediction Project (WEPP) 
model to predict sediment yields from hillslopes and road segments to the stream 
network. The WEPP model is a physically-based soil erosion model developed over the 
past 15 years to predict soil erosion and sediment yields for agriculture, rangeland, and 
forest conditions (Laflen et al., 1997). The simple interface has a large database of 
climates, vegetation files, and forest soil properties to support this and other interfaces, 
including Disturbed WEPP for forests, and WEPP: Road for road segment analyses 
(Elliot, 2004). The soil databases for roads and disturbed forested hillslopes are based on 
rainfall simulation and natural rainfall studies carried out over the past 20 years (Elliot 
and Hall, 1997). 
 
For this application, the WEPP hillslope interface is used to model a single strip of 
hillslope (Figure 1). It is assumed that the sediment generated from this hillslope from a 
number of disturbances will be routed through the watershed. In the year of the 
disturbance, there is likely to be considerable deposition of sediment from the disturbed 
hillslope in the stream network. This sediment is gradually routed through the watershed 
in subsequent wet years. If the years are dry, there is unlikely to be any sediment routed. 
As the disturbed hillslope recovers, erosion from that hillslope will gradually decline. 
This application assumes that road erosion occurs every year, with the magnitude 
dependent only the level of traffic and the weather during the year. 
 
Description of the Tool 
The WEPP FuME interface carries out erosion prediction runs for seven forest 
conditions: 
1. Undisturbed mature forest 
2. Wildfire 
3. Prescribed fire 
4. Thinning 
5. No traffic roads 
6. Low traffic roads 
7. High traffic roads 
The climate, soil texture, topography, road density, wildfire return interval, prescribed 
fire cycle and thinning cycle are specified by the user. 

 
With the guidance of USFS soil scientist Carol Kennedy, three areas were selected on the 
Hillcrest project for WEPP model runs. Those sites are indicated on the following map: 
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The three modeled areas are noted on the above map. 

 
WEPP FuME model results for the site #1 was as follows: 
 

 
WEPP FuME 
Fuel Management Erosion Analysis Results 

 

 

Climate  COLFAX CA  
Soil texture  clay loam  

Hillslope length  1000 ft  
Hillslope gradient 0 30 40 %  

Buffer length  250 ft  
Wildfire cycle  20 y  

Prescribed fire cycle 5 y  
Thinning cycle  10 y  
Road density  4 mi mi-2

  
 
Running Disturbed WEPP for Undisturbed forest ... Thinned forest ... Prescribed burn ... Wildfire ... Lower thinning ... Higher Rx 
fire ... Lower Rx fire ... Moderate wildfire ... Low wildfire ...  
Running WEPP:Road for No traffic ... Low traffic ... High traffic ...  

Output summary based on 50 years of possible weather 

Line Source of 
sediment  

Sediment 
delivery in year 

Return period 
of disturbance

"Average" annual 
hillslope 

Page 36 of 40 



Colfax Community Watershed & Fire Safe Ecosystem Project  Section VII Project Description 

of disturbance 
(ton mi-2)  

(y)  sedimentation 
(ton mi-2 y-1)  

1 Undisturbed 
forest  1 2809.6 

2 Wildfire  82880 20 4144.0 

3 Prescribed 
fire  12160 5 2432.0 

4 Thinning  3244.8 10 324.5 

5 Low access 
roads  77.3 to 150.9 1 77.3 to 150.9 

6 High access 
roads  132.4 to 150.9 1 132.4 to 150.9

 
The first site indicates an “average annual hillslope sedimentation (ton/sq. mi./yr)” as 
2809.6 tons. (The Hillcrest site has a relatively high rate of average annual erosion 
because the top of the hill is essentially a densely roaded suburban environment; water 
sheets off the residential impervious surfaces and gains speed until it hits the forest at 
mid-slope.) In column three, the “sediment delivery in year of disturbance” is shown to 
be 82880 tons. The worst case catastrophic scenario from this model is the wildfire 
sediment delivery in year of disturbance divided by the average annual hillslope 
sedimentation, or 82880 tons/2809 tons = 29.5. The difference, then, of average condition 
to worst case catastrophic fire scenario is approximately thirty fold the rate of 
sedimentation. Note that the model takes into account many variables that are not used in 
the USLE, resulting in a more moderate prediction of erosion. 
 
The site for the second model run was similar in character to the first site. The model run 
on site 2 had the following results: 
 

 
WEPP FuME 
Fuel Management Erosion Analysis Results 

 

 

Climate  COLFAX CA  
Soil texture  clay loam  

Hillslope length  750 ft  
Hillslope gradient 0 35 45 %  

Buffer length  100 ft  
Wildfire cycle  20 y  

Prescribed fire cycle 5 y  
Thinning cycle  10 y  
Road density  4 mi mi-2
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Running Disturbed WEPP for Undisturbed forest ... Thinned forest ... Prescribed burn ... Wildfire ... Lower thinning ... Higher Rx 
fire ... Lower Rx fire ... Moderate wildfire ... Low wildfire ...  
Running WEPP:Road for No traffic ... Low traffic ... High traffic ...  

Output summary based on 50 years of possible weather 

Line Source of 
sediment  

Sediment 
delivery in year 
of disturbance 

(ton mi-2)  

Return period 
of disturbance

(y)  

"Average" annual 
hillslope 

sedimentation 
(ton mi-2 y-1)  

1 Undisturbed 
forest  1 2515.2 

2 Wildfire  76582.4 20 3829.1 

3 Prescribed 
fire  13331.2 5 2666.2 

4 Thinning  3296 10 329.6 

5 Low access 
roads  51.7 to 171.0 1 51.7 to 171.0 

6 High access 
roads  148.3 to 171.0 1 148.3 to 171.0 

 
Using the same approach as above, sediment delivery in year of disturbance exceeds 
average annual hillslope sedimentation by a factor of 30.5, approximately the same as at 
site one. 
 
The third model run site is quite distinct from the other two. The slope is more gentle, it 
does not have a residential housing/impervious surface component and is entirely forest 
condition. The model results for site #3 are as follows: 
 

 
WEPP FuME 
Fuel Management Erosion Analysis Results 

 

 

Climate  COLFAX CA  
Soil texture  clay loam  

Hillslope length  250 ft  
Hillslope gradient 0 30 0 %  

Buffer length  100 ft  
Wildfire cycle  20 y  

Prescribed fire cycle 5 y  
Thinning cycle  10 y  
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Road density  1 mi mi-2

  
 
Running Disturbed WEPP for Undisturbed forest ... Thinned forest ... Prescribed burn ... Wildfire ... Lower thinning ... Higher Rx 
fire ... Lower Rx fire ... Moderate wildfire ... Low wildfire ...  
Running WEPP:Road for No traffic ... Buffer gradient must be between 0.3 and 100 % 
Low traffic ... Buffer gradient must be between 0.3 and 100 % 
High traffic ... Buffer gradient must be between 0.3 and 100 % 

Output summary based on 50 years of possible weather 

Line Source of 
sediment  

Sediment 
delivery in year 
of disturbance 

(ton mi-2)  

Return period 
of disturbance

(y)  

"Average" annual 
hillslope 

sedimentation 
(ton mi-2 y-1)  

1 Undisturbed 
forest  1 748.8 

2 Wildfire  22156.8 20 1107.8 

3 Prescribed 
fire  2668.8 5 533.8 

4 Thinning  908.8 10 90.9 

5 Low access 
roads  0.0 to 1.5 1 0.0 to 1.5 

6 High access 
roads  0.0 to 1.5 1 0.0 to 1.5 

 
In the third example, even though the site conditions were different with regard to slope, 
road density, and residential component, the sediment delivery in year of disturbance 
exceeds average annual hillslope sedimentation by a factor of 29.6, approximately the 
same as at site one. wildfire sediment delivery in year of disturbance divided by the 
average annual hillslope sedimentation, or 22156 tons/748.8 tons = 29.6. 
 
The conclusion from the theoretical application of USLE and the three model runs is that 
fuel reduction which prevents catastrophic fire can avoid the significant erosion caused 
by catastrophic fire. 
 
5. Project conclusions, education and outreach. 

The project was successfully completed, though there were significant challenges. 
Some of these challenges were: 

• Timing for outreach on fire issues is both seasonal and opportunistic (high 
response after serious fire threats), and the project timeline was not optimally 
suited to take advantage of either. This resulted in community response that 
lacked energy and focus, with the exception of the Hillcrest neighborhood. 
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• The construction phase was significantly weather challenged, occurring 
during the wettest winter periods in years. This is covered in detail in Lessons 
Learned in the Final Grant Report. 

• Participant evaluations show the participants perception of success. 
• The strategic plan proposed a network of shaded fuel breaks to increase 

protection of the entire Colfax area community. Funding will be a substantial 
challenge. Proposals for regional sources of funding are included in the 
Final Grant Report. 

Three approaches were taken to project education and outreach: 

1. Project site identification and organization entailed extensive public 
outreach through meetings, media, mailings and coffee klatches. This 
portion of outreach and education is described in Section VII #2 above. 

2. Upon completion, a Powerpoint presentation of the project results was 
created and given to seven public meetings. (See Appendix B). The 
program is described in Section X. 

3. An CD and web-based outreach product was created to address a wide 
range of audiences who would find interest in parts or all of the project. 
The CD is available for the cost $5 to cover costs of reproduction, 
handling, and shipping from ARWI, PO Box 1750, Colfax, CA 95713. All 
of the materials on the CD are on this website: www.arwi.us, and a copy 
of the CD is included in the Appendix. 

  
Overall Conclusion: 
Communities can and will self-organize to take action to reduce the risk of catastrophic 
wildfire, if appropriate support is provided. In addition to defensible space around homes, 
shaded fuel breaks are needed to extend greater fire safety for neighborhoods. Networks 
of shaded fuel breaks complementing the home perimeter defensible space are needed to 
extend greater fire safety for our communities, cities, and towns. Dangerously high fuel 
loading makes risk of catastrophic fire our most serious and potential disaster scenario; 
an appropriately robust program to remedy this potential threat will require levels of 
planning, resource allocation and investment in fire safety on a scale on par with the 
threat. The realization of the magnitude of the threat is now emerging in our culture. 
Implications for local and state government and for citizens are significant. (some 
implications for dialogue purposes are found in the Powerpoint presentation, found in 
Appendix B). 
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Section VIII    Public Outreach  
 
1. The first component of public outreach was promoting the project/catalyzing 

participation. This outreach component was described in detail in Section VII Part 2 
pages 20-26. PDF images of the newspaper articles are included in the Supplemental 
CD. 

 
2. The second component is stakeholder outreach of project results and implications. 

Three approaches were taken for this element: presentations, website, and CD 
distribution.  

 
To address a broad base of interested stakeholders, a Powerpoint presentation was 
created and given at the following meetings: 

 
• Foothill Water Network Yuba Bear working group, February 13, 2006 
• American River Watershed Group general meeting, February 16, 2006 
• Placer County Water Agency Regular public meeting, February 16, 2006 
• Bear River Watershed Group general meeting, February 23, 2006 
• Placer County Fire Safe Alliance general meeting, February 27, 2006 
• Placer Sierra (formerly Ponderosa) Fire Safe Council general meeting, February 

27, 2006 
• Colfax City Council, February 28, 2006 

 
The PowerPoint presentation shown at these meetings can be found at 
http://arwi.us/fire/PSFSC-Feb27-presentation.pdf. A more recent version is included 
in Appendix B. 

 
3. The third element of outreach is the CD and web based material, outlined below. 
 This outreach includes the safety manual, which replaced the safety workshop. 
 On the web site, the “Homeowners Fire Safe Manual” is at http://arwi.us/fire/manual/ 
 A copy of the CD is found at the end of the Appendix. 
 
Contents of Web Site [http://arwi.us/fire/index.php] 
 
Colfax Community Watershed and Fire Safe Ecosystem Project 
About the Pilot Project [http://arwi.us/fire/project.php] 
 

The City of Colfax, California, successfully executed a Prop 13 grant for a 
community watershed and fire safe ecosystem demonstration project. The project was 
funded by the City under a Watershed Protection (Proposition 13) grant from the 
State Water Resources Control Board (SWRCB Agreement No. 03-238-555-0) 
 
• Analysis. Modeling, and Planning -- The US Forest Service (USFS) conducted 

analyses, fire behavior modeling, and strategic planning resulting in a Colfax 
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area-wide strategic plan for shaded fuel break locations. 
[http://arwi.us/fire/project_analyses.php] 

• Self-Organizing a Neighborhood -- A fire safe shaded fuel break project was 
executed using neighborhood self-organization through cost share incentives, 
educational promotion, and administrative support, and served as both promotion 
and education and outreach. [http://arwi.us/fire/project_selforg.php] 

• Ecosystem Sensitive Implementation Methods -- Project implementation was 
conducted utilizing ecosystem sensitive methods: three different mastication 
techniques were combined with hand crews and chipping methods. The project 
area consisted of fuel loaded urban residential parcels as well as timber 
production zone forest stands. [http://arwi.us/fire/project_methods.php] 

• Water Quality Impacts and Monitoring -- Water quality impacts were assessed 
using an Natural Resources Conservation Service (NRCS) methodology 
estimating soil loss; the project site had no water bodies for sampling. 
Photomonitoring was the monitoring component. Fire impacts on water quality 
were addressed at a landscape level from both historical and policy level 
perspectives. [http://arwi.us/fire/project_waterqual.php] 

• Project Conclusions, Education and Outreach -- Project conclusions, education, 
and outreach included findings from analysis and strategic planning, lessons 
learned in the sociological approach through extensive participant evaluations, 
and proposals for policy level solutions. [http://arwi.us/fire/project_concl.php] 

Media: 

Feb 27, 2006 PowerPoint presentation [http://arwi.us/fire/PSFSC-Feb27-
presentation.pdf] 

A CD and web-based action toolkit of useful resources were created for Fire 
Safe Councils and homeowners. 

 
The Problem: Fire in California [http://arwi.us/fire/prob.php] 
 

• Fire: Fact of Life in California [http://arwi.us/fire/problem_fact.php] 
• Forest Fuel Loads [http://arwi.us/fire/problem_fuel.php] 
• Homeowner Responsibility for Fire Safety 

[http://arwi.us/fire/problem_homeowner.php] 
• Communities and Neighborhoods Work Together 

[http://arwi.us/fire/problem_comm.php] 
• Local Fire Concerns [http://arwi.us/fire/problem_local.php] 
• Water Quality [http://arwi.us/fire/problem_waterqual.php] 

 
 
Remedies [http://arwi.us/fire/remedies.php] 
 

• Defensible Space 
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• Firewise Plants 
• Shaded Fuel Breaks 
• Conclusion 

 
Tools for Action [http://arwi.us/fire/tools.php] 
 

• Tools for the Homeowner 
• Public Services 
• Placer County Fire Resources 
• Forest Health 
• Related resources 
• Acronyms 

 
Homeowners’ Equipment Safety Manual [http://arwi.us/fire/manual/index.php] 
Adapted from the Forest Service FSH 6709.11 — Health and Safety Code Handbook 
[http://www.fs.fed.us/im/directives/fsh/6709.11/FSH6709.pdf] 

• Using Hand Tools [http://arwi.us/fire/manual/handtools.php] 
• Safety in Rigging & Material Handling 

[http://arwi.us/fire/manual/rigging.php] 
Vegetation Trimming & Pruning Safety • 

[http://arwi.us/fire/manual/pruning.php] 
Safe Bucking, Brushing & Limbing [http• ://arwi.us/fire/manual/limbing.php] 

 
 

 
 for Fire Safe Councils and homeowners. This media was 

t 
 

he Colfax Community Watershed and Fire Safe Ecosystem Project: 

1. The website folder named “fire”.  

older 

e Manual 
otos 

 
dditional Resources: 

to Sequence, from ignition to aftermath 

 

• Health & Safety Hazards [http://arwi.us/fire/manual/health.php] 

Contents of the CD
Outreach product created
chosen because many constituents in fire prone rural areas have slow dial-up interne
connections; a CD allows speedy access to these resources, and distribution of printed
copies is cost and sanity prohibitive.  
 
 
T
 

2. The Final Report Folder 
3. The Project Powerpoint F
4. The Appendix Folder 
5. Homeowner’s Fire Saf
6. Supplemental before and after ph

A
1. Stevens Fire Pho
2. Placer County Fire Safe Council GIS maps 
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Section IX. Conclusions.  
 
This section will take the project goals as stated by number, and state the performance 
measures that correspond to the goal. The project team will give its assessment to what 
degree the goal was met. If the goal was partially met or not met, explanations are 
provided. Reflections on lessons learned are included with recommendations for 
improved future performance. 
 
1. Capital project: Implement an on-the-ground capital project 

through voluntary participation of a neighborhood to improve 
community fire safety by extending fuel load reduction beyond the 
mandated residential defensible space requirement into a 
strategically located shaded fuel break. 

 
The goal of implementing a shaded fuel break through voluntary participation was met. 
The performance measure is, first, the actual fact of the shaded fuel break, measured in 
number of participants and acreage treated.  

 
The final project map shows areas in red which were to be part of the design as construction 
began. Extreme precipitation conditions, supersaturated soils, and safety conditions prevented 
completion of a portion of the intended project scope, noted in black diagonal over red. Areas 
added for chipping and hand crews is noted in cross-hatched white over red. 
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SUMMARY OF REIMBURSEMENTS 

parcel # treated  contractor reimbursement map 
   acres plus in-kind   num 
GOLDEN OAK CT.         
100-060-039-000       D 
100-060-040-000 0.40  $                   380.00  $              253.46  3 
100-060-015-000       A 
100-060-016-000       B 
100-060-017-000       C 
100-060-018-000 0.2  $                   209.00  $              139.40  1 
100-060-019-000 0.4  $                   380.00  $              253.46  2 
          
MONTE VISTA CT.         
100-040-015-000 0.6  $                   570.00  $              380.19  5 
100-040-014-000 0.60  $                   570.00  $              380.19  6 
100-040-013-000 0.20  $                   190.00  $                63.37  7 
100-040-012-000 0.1  $                     95.00   $                63.37  8 
          
PONDEROSA CT.         
100-040-008-000 0.10  $                     95.00  $                63.37  9 
100-040-007-000 0.30  $                   285.00  $              190.10  10 
100-040-006-000       E 
          
HILLCREST BLVD.         
100-030-029-000 0.3  $                   285.00  $              190.10  11 
100-030-034-000       15 
100-030-023-000       16 
100-030-001-000  0.5  $                   475.00  $              427.50  14 
100-040-027 1.6  $                1,635.00  $           1,091.76  12 
          
BEN TAYLOR RD.         
100-030-024 13.0  $              22,735.80  $         18,235.80  13&17 
TOTALS 18.32  $              27,904.80   $         21,732.07    

 
The summary of reimbursements shows the final participation. Two parcels were 
removed from the project due to the extreme weather conditions.  
 
In “Lessons Learned” at the end of this section, there is a discussion of why some of the 
parcels did not participate. The range of interests and differing viewpoints is typical of 
foothill communities. 
 
 
1.a. To improve the environment as well as public safety by 
implementation of a shaded fuel break with positive impacts on 
watershed and forest health (in areas of water quality, erosion control, 
air quality, habitat preservation). 
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Water Quality. The project was located near the crest of a ridge (hence Hillcrest Blvd). 
Within the project boundary, only one seasonal stream was identified. Setbacks from the 
Category III stream prevented any impact to the stream from project fuel treatments. 
Interestingly, this draw showed no signs of previous water movement at the time of the 
environmental documentation in August 2005; after the 1-in-100-year storms of 
December 2005, leaf, needle and stick build-up indicated water movement. There were 
no locations on the project site to take water samples for erosion and run-off monitoring.  
 
The fuel treatments chosen for the project were mastication and hand clearing with 
chipping for the express purpose of minimizing impacts to run-off and erosion. 
Mastication leaves a mulch of organic material over the soil. During construction, the 
treads of the masticators run over the top of the mulch it creates, thus reducing direct 
damage and soil disturbance. Secondly, the mulch acts to protect soil from direct impact 
of rain, reducing soil disturbance. Third, the mulch slows or stops sheet erosion. The 
following photographs show the mulch cover created by the masticator in two different 
fuel loaded forest conditions -- mixed conifer-oak forest and manzanita-ceanothus-fir 
brushy forest. The third photo shows the mulch created in mixed conifer-oak woodland 
by chipping vegetation removed by hand crews. 
 
 

 
The mulch layer shown above was masticated in place. The brushy-forest mix was 
manzanita, young fir and pine, ceonothus, buck brush, and oak. The masticated thicket 
was 8 to 10 feet high and completely impenetrable by foot. The remaining manzanita was 
selected and pruned for diversity and aesthetics in the remaining stand. 
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The mulch layer shown above was masticated in place. The forest mix was a dense 
understory of mixed conifers (fir and pine), and oak, with some brush. 

 
Along Ben Taylor Road, dense fir-oak-brush vegetation was hand cleared and chipped, 
with the chips blown back onto the forest floor as mulch to help keep the road cut stable 
and free from erosion. 
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Air Quality.  
The mastication and chipper fuel treatments chosen for the project have the least impact 
on air quality of the variety of approaches to fuel load reduction. Thinning and burning, 
chosen at the end of the project, were only utilized due to inclement weather conditions in 
February and March, which affected the project timeline. Burning will occur after the 
required six week period for drying piled materials, which reduces air quality impacts. 
Burning will be permitted and monitored by fire authorities, and will only occur on 
designated burn days.  
 
 
Habitat improvement.  
The fuel treatment improves habitat in these ways: 

a. Removal of understory will provide less competition for trees and remaining 
vegetation, which will likely increase the growth rate and resistance to certain 
diseases. 

b. Opening the canopy, even to the minimal extent of this project, will allow 
sunlight to reach more of the treated area and permit the growth of new 
vegetation, which will increase the availability of seeds and browsing habitat for 
wildlife. 

c. The removal of heavy fuel loads will improve migration patterns of wildlife over 
time. 

d. The project left standing dead trees for bird habitat, minimizing impacts on their 
nesting opportunities. 

e. Treatment prescriptions called for leaving a mix of the hardwoods -- both black 
oak and live oak (with preference for black oak), maple, bay laurel, dogwood and 
madrone. 

 
Follow up observation or detailed species monitoring to assess habitat impacts and/or 
improvement was not part of the project. 
 
The primary performance measure is the photo documentation found in Section VII, 
Project Description and in the Appendix. 
 
 
1.b. To create the conditions for a community to self-organize to 
accomplish a project through public outreach with an incentive-based 
program. Distinguished from a top-down selection of a project site, this 
project emphasizes the willingness and active participation of 
participant stakeholders in the design of the project and in contributing 
to its successful execution. 
This goal was met in a very successful way. One of the primary indicators for this goal, 
as described in USFS sociological references, is the emergence of a community opinion 
leader and “spark plug” who take spontaneous leadership in organizing the neighborhood 
into a project. According to USFS sociologist Ron Hodges, this leadership most likely 
emerges where previous education and outreach, as well as a previous project of a 
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smaller scale, have occurred. That was the case for the Hlllcrest Project area; the primary 
artifact demonstrating this goal is the fact that the community opinion leader and “spark 
plug” provided the map shown below. The final project closely tracked this first map. 

 
 
After attending one of our organizational meetings which explained the grant objectives 
and the “incentive” framework, a retired California Highway Patrolman came up to the 
Project Coordinator after the meeting for additional information. He wanted to make sure 
he was clear on the guidelines for a neighborhood qualifying for the grant. He was given 
an Assessor’s list of the residents, and an Assessor’s map. Interestingly, the man did not 
live on one of the parcels directly affected by the shaded fuel break, meaning that he 
could in no way directly benefit from the incentive program or directly improve his land. 
His home was two rows of homes away from the shaded fuel break and would benefit 
secondarily, but this person truly understood civic generosity and the community 
protection afforded by a shaded fuel break.  
 
About six weeks later, he contacted the Coordinator and presented the map, shown   
above. The community volunteer had: 

• Re-drawn the map by hand to reflect the most recent changes in parcel ownership 
• Identified the area that he thought made most sense for a shaded fuel break 
• Contacted all 19 of the landowners  
• Each interested landowner sign an informal intention to participate in the project 

(these statements of intention were not given over to the project team, as that had 
been his commitment to the landowners) 

• Identified the residents that were NOT interested in participating, and why 
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• Identified another community opinion leader who was willing to sponsor a coffee 
klatch 

• Indicated that he had done his part, and fully gave over the potential condition to 
the project team 

 
The project team’s next step was to confirm the interest of the neighborhood contact list. 
A coffee klatch was scheduled, and the project presentation was given in the 
neighborhood of interest. Another opinion leader emerged who would be part of the 
project itself. Two additional coffee klatches were conducted in the home of one of the 
direct project participants, again taking leadership in offering their home and hosting 
organizational meetings. The second meeting in their home was for the purpose of 
signing agreements with each of the three subcontractors working on the project on 
behalf of the City of Colfax--- Mtn. Clearing and Brushing, Placer County Resource 
Conservation District, and American River Watershed Institute.  
 
The USFS sociologist had indicated to the project team early on that a community 
opinion leader must emerge, and that 30% participation was probably the “tipping point” 
needed for a successful project. This leader organized a preliminary participation level of 
almost 90%. This is a classic example of the principles for community self-organization, 
and provides essential insight and guidance for the successful replication of a project of 
this kind. 
 
1.c. To create a demonstration project that can inform the public, fire 
safety advocates and professionals about how to successfully catalyze 
and implement a self-organized community shaded fuel break. 
This goal has three components: 
 

1) The demonstration project is completed and will serve the primary purpose of 
its design, providing an improved level of fire protection for the City of 
Colfax and residents in the neighborhood selected. 

2) The project has increased public awareness of the need to increase fire safety 
throughout the Fire Safe Council area and Placer County as a whole. 

3) The fire safe education products (web-based and on CD) produced by the 
project team will provide orientation for residents and assist fire safe agencies 
with implementation of prevention programs in Sierra Nevada communities. 

 
The sociological aspects of self-organizing community fire safety projects were validated 
by the success of this project. The cost-share program motivated residents to participate, 
but the project also introduced neighbors to each other and facilitated communication 
between them. 
 
By its application of geospatial data and scientific modeling to the project area, the 
project established a precedent for future project development. The techniques employed 
by the AMSET team proposed a network of fuel modification areas which, if constructed 
as designed, could protect the City of Colfax and preserve the ecosystem surrounding the 
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City. These areas, called SPLATs (Strategically Placed Local Area Treatments), allow 
fire suppression and attempt to control the size and growth rate of wildfires in this area. 
 
Outreach to communities within the Ponderosa Fire Safe Council had multiple effects as 
well. In addition to educating residents on the threat of wildfire to their homes,  the 
project disseminated practical information on homeowners’ responsibilities under 
California Public Resource Codes and offered access to resources at the local level. 
 
With the completion of this project, the American River Watershed Institute web site 
furnishes a portal to fire safe information and extends the scope and application of this 
project. The CD product integrates much of the web site content with third-party 
documents, integrating the project into the context of community fire planning and 
watershed stewardship. Distribution of the CD will expand the impact of this project to 
areas throughout the Sierra Nevada region and other forested areas of California. 
 
 
2. Water Quality: To assess water quality impacts of the shaded fuel 
break project, including the avoided impacts of catastrophic fire from 
densely fuel-loaded conditions. 
The project had no water bodies, thus no water quality monitoring which would assess 
water quality impacts directly.  
 
Goal 1.b. above (p. IX-5) indicates the water quality protection measures that were taken 
in fuel treatment prescriptions. NRCS has taken the position that mastication projects on 
shaded fuel breaks do not impact water quality. In summary, mastication and hand crew 
thinning/brushing and chipping were the selected prescriptions because they minimize 
water quality impacts, among other positive aspects. 
 
The avoided impacts of catastrophic fire were calculated in consultation with USFS soil 
scientist Carol Kennedy, using the USFS WEPP model [Section VII-28-35]. Consultation 
with NRCS also produced a relative range of impact using the Universal Soil Loss 
Equation. [see Section VII-28]. There is an unmistakable logic that avoidance of 
catastrophic fire is distinctly positive for water quality and the ecosystem in general. The 
following photographs tell the story. 
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The two USFS photos show treated and untreated conditions that were both burned in the 
Cone Fire. The shaded fuel break treated area of the Cone Fire shows high survival, and 
little catastrophic fire effects on the ground with sporadic hot spots (white ash). The 
untreated areas show nearly complete mortality, with indications of very hot ground fire 
throughout, which are conditions that can produce hydrophobic soils and greatly 
increased rates of run-off and erosion. 
 
The two Hillcrest project photos below each show before and after conditions of the fuel 
reduction mastication treatment.  
 

 
The photo on the left shows pre-treatment conditi
stand, flagged as a treatment boundary; the treate
foreground. The photo on the right shows pre-trea
day’s end, in a fir-oak stand; the treated area is th
 
With regard to the goal of minimizing potential im
team assessment is that the goal has been met. 
 

ons on the right, a manzanita-fir-brush 
d area is on the left and in the 
tment conditions on the left, taken at 

inned and mulched.  

pacts of catastrophic fire, the project 
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3. Application of Practical Science: To utilize the best available scientific 
tools and analysis in defining specific environmental and public safety 
impacts of the project, and to facilitate analysis to address regional 
watershed and forest health improvement goals. 
 
The assembly of existing scientific analysis, plus the additional analysis and modeling 
accomplished in Tasks 2 and 3 of this grant, strongly met the goals. Each subsection of 
this goal will be addressed separately below. The performance measure is the satisfactory 
creation of the products named in the objectives. 
 
3.a. To profile the study area using candidates for the shaded fuel break  
 
The existing information on the Ponderosa Fire Safe Council area was extensive, and was 
assembled by the CALFED Category III grant provided to the American River Watershed 
Group, found on the American River Portal www.americanriverwatershed.net . 
 
New analysis and data were provided by USFS Adaptive Management Services 
Enterprise Team (AMSET) as Task 2. The output and report from these analyses are 
found in Section VII-2-15.  
 
Originally, it was intended that these analytic tools be used to help identify the capital 
project area for the grant. It was over-optimistically expected that there would be more 
than one candidate project, and the tools would provide a set of scientifically based 
criteria which would complement best professional judgment of the reviewers (who were 
expected to be the fire experts from the region). However, the Hillcrest site was the only 
candidate site that met the first screen for a viable project, i.e. a self-organizing 
community that had a critical mass of participation, that had substantial area but still 
within the budget constraints of the grant construction budget, and that was doable. The 
assembled tools, data and analysis will provide a solid scientific foundation for future 
projects, fire planning and response,and prioritizing areas for treatment. 
 
3.b. To create fire behavior models for the Ponderosa Fire Safe Council 
(renamed Placer Sierra Fire Safe Council) to use in planning and 
implementing projects. 
Two fire models for the Ponderosa Fire Safe Council were created, and are available for 
planning purposes to the council, CDF, OES, or other entities interested in fire planning. 
Output from the models can be found in Section VII-2-15. 
 
3.c. To generate a fire safety plan by applying those analytic tools, 
together with best professional judgment, to recommend areas for 
SPLATS utilizing shaded fuel break locations on a broader landscape 
level for enhanced protection and fire containment. 
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A budget transfer from unused funds in an earlier task allowed the AMSET team to 
continue their work on the generation of a SPLAT map for the Colfax area. A USFS team 
including AMSET and USFS Incident Commander Dave Carr created the first iteration of 
the SPLAT plan. The SPLAT map is found in Section VII page 13. 
 
 
3.d. To use the modeling tools to analyze the SPLAT plan. 
 
The Farsite, Flammap, and Time of Arrival models were used to analyze fire behavior on 
the proposed network of SPLATs. The model output is found in Section VII pages 10, 11, 
14, and 15.  
 
 

3.e. To contribute the resulting fire safety plan to the planning dialogue 
of the City of Colfax, the Placer Sierra Fire Safe Council Community 
Wildfire Protection Plan (CWPP) and Placer County Hazard Mitigation 
Plan. 
 
The AMSET-generated data layers, fire behavior models, SPLAT plan, and modeling 
were presented to both the Placer County Fire Safe Alliance (PCFSA) and the Placer 
Sierra Fire Safe Alliance (PSFSC) on February 27, 2006. These initial presentations 
assure that the results of the grant are part of the ongoing fire planning processes for 
Placer County. 
 
 
4. Education and Outreach: To maximize information transfer to area 
residents, stakeholders, and the wider fire safe community. 
The four areas of focus for education and outreach are addressed in the following four 
objectives. 
 
4.a. To educate residents to recognize the value of their participation 
and actively engage in a capital project for improving public safety and 
forest health through print media, presentations, and neighborhood 
gatherings (coffee klatches). 
 
The goal was met through the outreach from November 2004 through April 2005, and 
resulted in engagement in a capital project. This outreach had several components: 

• Three area-wide evening meetings were held in Colfax at the Sierra Vista 
Community Center.  

• Three general mailers to the Ponderosa Fire Safe Council list, plus flyers posted at 
popular spots in town, and limited email outreach promoted the meetings and the 
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grant pilot project opportunity. The Colfax Record newspaper also announced the 
meetings and provided generous coverage of the grant announcement. 

• Three night meetings and three Saturday morning meetings in 2005 were held in 
each of two separate areas (for a total of 12 meetings), Colfax/Weimar and 
Applegate/Meadow Vista, to further publicize the program. 

• Two additional scheduled meetings were held in the Applegate/Meadow Vista 
area. 

• Three coffee klatches were held in the Weimar area. 
• Three coffee klatches were held in the Bear View Drive area, also near Colfax 

High School.  
• Three coffee klatches were held in the Hillcrest area 
• Alpine Meadows Homeowners Association presentations were made first to the 

Board of Directors, then to the annual meeting of all the members. 
 

4.b. To leverage additional media attention on the issue of fire safety by 
using the project’s outreach and educational component. 
The goal of leveraging additional media was attained. Three front page news stories and 
one major news story have appeared in the Colfax Record during the course of the 
project, found in the Supplemental CD. 
 
4.c. To present findings of the project to critical stakeholder networks 
through presentations at public meetings. 
The goal of presentation to critical stakeholder networks has been reached through the 
following public meeting presentations: 

• Foothill Water Network Yuba Bear working group, February 13, 2006 
• American River Watershed Group general meeting, February 16, 2006 
• Placer County Water Agency regular public meeting, February 16, 2006 
• Bear River Watershed Group general meeting, February 23, 2006 
• Placer County Fire Safe Alliance general meeting, February 27, 2006 
• Placer Sierra Fire Safe Council general meeting, February 27, 2006 
• Colfax City Council, February 28, 2006 

The Powerpoint presentation used and handouts are found in Appendix B. 
 
4.d. To produce useful outreach information and tools (using print, 
multimedia and web-based approaches),  providing a practical guide for 
other Fire Safe Councils, the fire community, and the general public 
who must address fire safety around their homes and communities. 
The collected works of this project has been assembled together with additional materials 
about fire safety, defensible space, and shaded fuel breaks. This information is available 
in CD form from the American River Watershed Institute (ARWI), or on the ARWI 
website www.arwi.us. A copy of the CD is attached in the Appendix. 
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The goal of producing the materials has been met. Performance measures for utilization 
of the materials was not part of the goal for this grant, as utilization will occur after the 
grant deadline. Measures of success will be determined by the number of CD’s 
distributed and number of hits and downloads on the ARWI website. 
 

Lessons Learned: 
 
Education & Outreach: 
 
Overview: Timing of project elements 
Timing for successful outreach as well as implementation is critical. Three distinct issues 
were identified as lessons learned with respect to timing: 

• Timing in response to a major fire. Timing for organizing a successful fire safety 
remediation program should occur in the public attentiveness that immediately 
follows a threatening fire event, when the impact of the fire is fresh in the minds 
of the community. 

• Seasonal timing of outreach, planning and implementation has an optimal rhythm 
synchronized with the four seasons. Outreach is best in August through October at 
the end of fire season; planning is best during winter months; and implementation 
is best in Fall and Spring (winter months are subject to the vagaries of weather, a 
lesson hard learned in this project).  

• Decadal timing may emerge as a primary consideration for outreach and project 
organization. The climate oscillation that results in fire prone drought cycles 
provides several year periods where fire safety will be higher in public 
consciousness. 

 
Timing in response to a major fire. 
Because the project began outreach activities two years after major fires occurred, the 
urgency of fire safety was absent. Locally, the Ponderosa Fire of 2002 might have helped 
generate interest, but it was at best a distant memory. The Stevens Fire, which burned 
below Cape Horn in the American River Canyon in October 2004 evoked a better 
response. 
 
One challenge of this project was generating interest among the residents of this rural 
area. Despite the best efforts of local fire authorities and CDF, residents are often 
unaware of their responsibility to create and maintain defensible space around their 
homes. After the report of the Governor’s Blue Ribbon Commission on the catastrophic 
2003 fires in Southern California, CDF adopted a policy requiring a perimeter of 100 feet 
for defensible space. The policy is being implemented in stages, but residents have not 
been fully informed, and are just beginning to understand their responsibility under the 
law.  
 
Research in fire frequency has identified a “decadal oscillation” in weather patterns, 
creating drought conditions in California approximately eleven years apart. Fires are 
larger and more destructive when these cycles affect the extreme fuel load of our Sierra 
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forests. Anticipating the return of a high fire cycle, an aggressive program to inform and 
motivate forest residents is needed to improve the level of preparedness. 
 
 
Schedule (seasonal timing): 
Initiating outreach in the fall of the year added to the problem of motivating residents. 
Fire safe activities are best accomplished in the fall and early spring, when levels of 
humidity are high and treatment methods are unlikely to spark a fire or cause excessive 
dust. Having the project identify and organize a neighborhood in winter caused a long 
delay before the work could begin on the ground. 
 
Contracting timing: 
Another logistical problem was with contracting. Companies engaged in vegetation 
removal are in great demand, and typically schedule work months in advance. Because 
the solicitation for bids occurred in late 2005, most contractors were committed through 
the period that had been established for the shaded fuel break to be constructed. 
 
Population and demographics: 
The Sierra foothills are becoming a popular destination for retirees, and the Colfax area 
has a large population of “old-timers” who have lived in their homes for decades. Some 
of the potential candidates for this project were elderly residents, sometimes lacking the 
ability to work on their own defensible space. Others had limited income to pay for others 
to clear vegetation and provide adequate fire safety. 
 
Understanding the need for education and motivation, the project manager had to build 
one-on-one relationships with potential participants. Even when the neighborhood leader 
emerged, there were hold-outs and resistance to the plan. Some of this can be credited to 
the fierce independence of local residents, and the strong values of private property rights 
that they hold. 
 
Land use policy: 
A larger impediment to the project is the relationship of community fire safe programs 
and land use. Rural residential zoning includes parcels ranging from one acre to five or 
10 acres in size. When considering 100-foot defensible space, that covers a majority of a 
one acre parcel. The mix of one-acre and larger parcels creates a problem, because often 
the largest parcel in a neighborhood is not large enough for existing forest improvement 
programs like EQIP and CFIP to apply. 
 
To improve community fire protection in rural areas, a program of assistance needs to be 
developed for parcels between one and 20 acres in size. This would allow shaded fuel 
breaks and other hazardous fuel load reduction to take place at a practical and efficient 
level.  
 
Contracting Process: Lessons Learned  
The contracting process provided the project team with abundant learning opportunities.  
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The model used was the cost-share procedure employed by the USDA-Natural Resources 
Conservation Service (NRCS) in administering conservation programs such as the 
Environmental Quality Improvement Program (EQIP). This voluntary conservation 
program for farmers and ranchers promotes agricultural production and environmental 
quality as compatible national goals. EQIP offers financial and technical help to assist 
eligible participants install or implement structural and management practices on eligible 
agricultural and timber land. 
 
EQIP offers contracts that provide incentive payments and cost-shares to implement 
conservation practices. An environmental quality incentives program plan of operations 
is developed in conjunction with the landowner to identify appropriate conservation 
practices in response to the resource concerns. The local Resource Conservation District  
(RCD) approves the plan. EQIP may cost-share up to 75 percent of the costs of certain 
conservation practices. Incentive payments may encourage producers to carry out 
management practices that they might not otherwise employ without the incentive. 

 
Time constraints:  
A Request for Proposals (RFP) could not begin before CEQA process was completed. 
Design of the project was accomplished over May and June of 2005. The CEQA research 
and site assessment occurred in July 2005, and it was determined that there were no 
negative impacts, thus the project could proceed with an exemption. The administrative 
process with the City of Colfax occurred on August 2005, with approval on August 23. 
The waiting period was completed and the project was certified as exempt at the end of 
September. 
 
During the month of September, RCD and the Registered Professional Forester reached 
out to numerous contractors, indicating that the RFP process would begin as soon as the 
CEQA process was complete. At the beginning of October, RCD released the RFP with a 
response period that took an additional two weeks. Numerous contractors visited the site, 
and talked with the Registered Professional Forester. In these conversations, contractors 
suggested informally that the cost per acre for this project would likely be in the 
$1000/acre range. Most of the contractors expressed difficulty with the project timeline, 
as most had work already scheduled for the fall and winter months. 
 
There was only one credible bidder when the Request for Proposals closed. This bidder 
had extremely good references and qualifications, and the bid was slightly below the 
anticipated range at $950/acre. 
The bidding process was unusual, in that the bids were to be submitted to the Placer 
County Resource Conservation District, but the actual contracts would be written 
between the selected contractor and each individual landowner. The contract process thus 
appeared complicated, and it is likely that its complication provided an additional 
disincentive to contractors to submit a proposal. An example of the contracts with the 
landowners is provided in Appendix E.  
 
Timing of bid process had the unintended impact of delay because of market forces. The 
bidding process was conducted immediately following the close of the environmental 
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period, with no delay. One of the provisions of the contract was construction 
implementation within a timeframe of two months. With its closure in mid October, the 
earliest commitment the contractor could give in that laws of supply and demand put this 
job out 40 working days from the start, i.e. two months. Thus, the contractor’s estimated 
start time for the project was initially Thanksgiving. This commitment quickly stretched 
to mid-December and was the first of a series of unanticipated delays, which is addressed 
in “Construction Delays: Lessons Learned” (below).  
Structural flaws. The contract structures were setup for lack of control by project 
manager over the project—i.e. all contracts are between landowners and the 
contractor, not between the Placer County RCD (or the City or the Institute) and 
the contractor. This was done as a tradeoff in that it gives small landowners the option 
to use one contractor, thus benefiting from one transportation cost to move in machinery, 
and no minimum charge. It also eliminates the helter-skelter process of each landowner 
trying to get their own contractor. The approach of using one qualified contractor adds to 
quality control, and uniformity of results. However, the team is convinced the lack of any 
contractual control over timing of construction led to a more “casual” approach by the 
contractor to the stated timelines. The contractor was used to CFIP state contracts, which 
can accommodate delays in construction fairly easily, and getting extensions is quite 
common. This was the contractor’s assumption on this project as well. Aggressive 
encouragement from the field project manager and forester finally conveyed a sense of 
urgency to the contractor.  
 
Construction delays: Lessons Learned 
A number of harsh lessons were taught by unanticipated delays, including: 

1. Market conditions for brush clearing and removal have created a demand that far 
outstrips supply of equipment. Planning lead times of approximately 6 months are 
not uncommon. 

2. The weather for Winter 2005-06 was simply unrelentingly wet.  
a. The 1-in-100 year storm at the end of December finished out the monthly 

rain total at near 26 inches and some 20 days of super-saturated soils. 
b. Snow at higher elevations delayed the contractor on his job immediately 

preceding our job for 2-4 days. 
c. Machinery was sidelined again due to snow and freezing conditions in 

Colfax during 4 days in February. 
d. A “Miracle March” pumped rain and snow into Northern California nearly 

non-stop, resulting in no work by the machines for the entire month due to 
super-saturated soil conditions. Two local weather watchers on different 
sides of the ridge measured 14-inches and 28-inches of snowfall during 
the month of March. This pattern was unique for the 2000 feet elevation in 
the Sierra.   

3. Mechanical breakdowns were maddeningly frequent and slow to resolve. 
However, mechanical breakdown and major maintenance seems to be part of this 
kind of mastication work, which is brutal on machinery due to its nature. One 
contractor commented that he counted minimum one day a week down time for 
major maintenance.  
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a. The big machine was down seven days due to problems with the hydraulic 
ram. 

b. The small machine sat for seven days waiting for a hydraulic fitting, and 
then another two days due to a sheered stress bolt on a track roller. 

4. Transportation availability generated more delays. Once the big machine was 
ready to move in, a low-boy truck and trailer were not immediately available, 
resulting in another 2.5-day delay. The weather played a role here as well because 
it apparently increased low-boy demand after multiple snow storms, when more 
contractors were moving more equipment around to deal with the problem, 
stranding the big machine we needed at its previous job site. 

5. Cash flow considerations from the primary contractor caused a delay of 3 days. 
As the contractor explained it, most of his work over the fall had been done for 
other state grants, primarily a CFIP grant. Payment for their work was still 
pending after 4-5 months, and caused the contractor to pull off of our project for 
three days to do a quick cash job in order to meet internal cash needs of the 
company. This is a problem of capitalization of small companies with expensive 
equipment that is highly leveraged. Small companies will experience very strong 
cash flow pressures. This is also a problem that should be noted and remedied on 
a State level; methods of more efficient and timely payment to contractors in state 
grant programs needs to be developed. 

6. Poor management may have contributed to some of the delay, but this is hard to 
determine and judge. For example, for one mechanical breakdown, after three 
working days, the manager did not know if charge for needed part from Ohio had 
cleared the bank, nor knew tracking number to indicate progress of shipping 
transaction, but knew only “the part didn’t come again today”. With online 
banking and shipment tracking online, simply waiting for the mailman seems a 
throwback to older style management. Had the situation been managed efficiently, 
it may have been possible to gain two fair weather days for the project, which in 
this record wet year would have been meaningful for final production level. 

7. The choice of mastication and hand chipping limited construction options in two 
ways. First, mastication and hand chipping require fair weather. They are both 
dependent on specialized machinery access to the fuel treatment site, and traction 
is needed. If optimal soil conditions for traction are not honored, direct damage to 
soil occurs through equipment movement. Optimal conditions for operating were 
further limited due to the steepness of the site. Secondly, the choice eliminated 
one of the primary means of fuel treatment, which is thinning/brushing and 
burning. Air quality concerns as well as elimination of the soil protective 
mulching, which protects water quality, were reasons why the project team chose 
not to employ expedient and time-saving fuel treatment methods. 

8. Finally, with all the construction delays, the project management team spent more 
field time for supervision, assessment, decision-making, devising and 
implementing alternative approaches. The greatest example of this increased 
management time was the decision in the final ten days of the project to abandon 
mechanized methods, and resort to hand crews to thin and pile vegetation for 
burning. Two separate companies were contracted in the last days, each needing 
guidance on a daily basis. 
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Incentivized, self-organizing Fire Safety Programs: Lessons Learned 
 
Providing an incentive to catalyze community collaboration was an essential part of the 
project. Without the incentive, no program would have been possible.  
Originally, the team anticipated a 50/50 split between grant subsidy to landowner and 
participant share. Because of the short timeline of the grant, the team decided to increase 
the incentive to 2/3 subsidy, and 1/3 participant share. It is difficult to determine if this 
increase from ½ to 2/3 subsidy had any impact. Feedback from participant evaluations 
ran the full spectrum of responses. Some participants thought the subsidy was not 
important, as a few hundred dollars was not a significant factor for them compared to the 
perceived benefit; these participants tended to view the collective exercise that would 
provide greater community safety as the highest motivation to participate. Others stated 
that without the subsidy, they would not have participated.  
One elderly, fixed income family appealed to the RCD that even the 1/3 share was a 
hardship. Because that particular property was the largest (4 acres) among the residence 
parcels, and that not doing the parcel would have meant a much less effective shaded fuel 
break, the request was accommodated. Our conclusion was that a low income option is 
needed. 
 
A major challenge was presented when one of the main components of the shaded fuel 
break was the large tract of timber production zone land directly adjacent to the line of 20 
residential parcels. The largest acreage of the project was contained in this one timber 
acreage. Simply stated, there is no incentive for a timber operator to invest anything at all 
in a management method that has no other purpose than to provide increased fire safety 
to adjacent residential parcels. Often, there is open antipathy between the residential areas 
on the wildland urban interface (WUI). Nearby residents often provide timber operations 
with problems and barriers to their business, for example, noise complaints, traffic 
complaints, safety concerns, viewshed claims, and the like.  
 
This project was fortunate that the owner of the timber land also lived in the Hillcrest 
neighborhood. Better yet, the timber land owner was a very civic minded and generous 
person. However, the operator had within the past three years done a timber stand 
improvement that was adjacent to the high school and to the property onto which they 
were moving. Included in the timber stand improvement was a considerable element of 
fire safety fuel treatment, which added considerably to the cost of that project. Having 
spent about $22,000 toward fire safety already, the timber owner was in no position to 
invest cash in fire safety for our project.  
 
The solution was modeled on a CFIP grant. The timber owner had to match the fuel 
treatment with 10% of the cost of the project on his land. This match consisted of a 
variety of contributions to the project. There was no access to the land from above, as all 
points of access were blocked by the residential development. In order to access the 
timber owner’s property, a road had to be developed. This road would serve as a feature 
in the fire safety, as it ran the length of the project and added significantly to the project. 
To accomplish the road, one neighbor donated half a day of his backhoe and operator 
time to the installation of the culvert needed to access the parcel. Placer County Public 
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Works supplied the culvert, as the project would benefit the county by treating its right of 
way for fuels. The field project manager provided his truck and tools, plus half a day for 
installation. The Miles sand and gravel plant in Colfax provided at no cost a D-5 
Caterpillar bulldozer for road construction. The timber owner operated the heavy 
machinery. Two other volunteers provided chain saws and cleared the road. Finally, the 
completion of the burning of the over 180 burn piles falls to the landowner, and exceeds 
the 10% match in and of itself. The story of the matching component here is the story of 
community members each pitching in quite significant contributions of time, or 
equipment, or materials to make it possible to complete the project. 
 
Differing needs of landowners: Lessons Learned 
 
A small number (5) of neighborhood landowners did not participate for varying reasons. 
 
Landowner “A” did not participate. This family had done a particularly good job creating 
the defensible space around their home. The fuel loaded portion of their property that 
qualified for this grant (more than 100 feet from the structure) served as a visual buffer to 
Ben Taylor road. This is an example where the family chose to leave the fire hazard, 
prioritizing privacy and their sense of aesthetics over the value of shaded fuel break and 
fire safety as part of the community-wide collaborative fire safety program. 
 
Landowner “B & C” owned two contiguous parcels and did not participate. The parcels 
had a number of larger trees, and the landowner said they were going to log the parcels, 
and that the logging would provide the fire safety clearing and a shaded fuel break-like 
result. The landowner said the logging would happen Fall 2005; the work is yet to begin, 
and these two parcels present a fire hazard for the wider neighborhood which participated 
in the grant program. Typically on parcels of this small size, falling large trees is quite 
expensive, having to be brought down in sections for safety reasons; only rarely does a 
small logging venture of this size pay for itself. This example demonstrates that 
landowners will have differing expectations about alternatives to a community-wide 
collaborative effort that may not be realistic, thus preventing participation. 
 
Landowner “D” had logged their parcel two years earlier, and thought there was nothing 
to be gained by being part of the program. The landowner did not, however, know the 
actual location of the lower property boundary, and had even located a fence several 
dozen feet from the real property boundary. Thus, there was a strip of fuel loaded forest 
at the lower edge of this parcel that did not get thinned or masticated. The property had 
gone on the market, and the owner had moved. Over eight months, after discovering the 
correct location of the lower property boundary, the owner did not return phone calls or 
respond to US Mail. This example provides two lessons learned: one is difficulty and 
uncertainty of true property boundaries, and the second is absentee owners, in this case 
because the owner had moved and the property was listed for sale. 
 
Landowner “E” had already thinned his own parcel for fire safety. Generally, the quality 
of his work was excellent. Perhaps the highest quality result will always be done by the 
landowner who is a genuinely good steward of the land. 
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In conclusion, different landowners will have differing needs. The reasons for not 
participating, like the differing cash flow needs of the participating landowners, all 
contribute to the sense that future projects need to be designed with flexibility, and with a 
measure of field management discretion to address diverse needs/stories.  
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Present and Future Directions and Opportunities 
for the Future of Fire Safety in Placer County 

 
The most significant learning from this pilot project was that communities can and will 
organize to increase their fire safety by complementing with shaded fuel breaks the 
mandated defensible space around dwellings. This Prop 13 funded pilot project is an 
excellent example. Other programs exist; below is an overview of the major forestry 
programs available to Placer County forest owners. But the need for additional fire 
protection of our communities beyond that provided by defensible space is critical, and 
new approaches need to be developed. This paper will assess need, explore possible 
future directions and opportunities to meet that need, and offer a vision to accomplish 
those directions. 
 
Description of Existing State and Federal Programs in Placer County that address 
forest health and fire safety:  
Intent of the program is to improve forest; not focused on fire safety. Need to grow 
timber is first priority. 
 
from USFS web site: 
 

The Forest Legacy Program (FLP), a federal program in partnership with states, 
supports state efforts to protect environmentally sensitive forest lands. Designed to 
encourage the protection of privately owned forest lands, FLP is an entirely voluntary 
program. To maximize the public benefits it achieves, the program focuses on the 
acquisition of partial interests in privately owned forest lands. 

 
FLP helps the states develop and carry out their forest conservation plans. It 

encourages and supports acquisition of conservation easements, legally binding 
agreements transferring a negotiated set of property rights from one party to another, 
without removing the property from private ownership. Most FLP conservation 
easements restrict development, require sustainable forestry practices, and protect other 
values. 

 
Forest Legacy complements private, federal and state programs focusing on 

conservation in two ways. First, FLP directly supports property acquisition. Additionally, 
FLP supports efforts to acquire donated conservation easements. FLP  funded 
acquisitions serve public purposes identified by participating states and agreed to by the 
landowner. 

 
Participation in Forest Legacy is limited to private forest landowners. To qualify, 

landowners are required to prepare a multiple resource management plan as part of the 
conservation easement acquisition. The federal government may fund up to 75% of 
program costs, with at least 25% coming from private, state or local sources. In addition 
to gains associated with the sale or donation of property rights, many landowners also 
benefit from reduced taxes associated with limits placed on land use. 
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Environmental Quality Incentives Program (EQIP) 
(U.S. Department of Agriculture, Natural Resources Conservation Service) 
 
Overcoming Serious Threats to Natural Resources on Private Lands Via Technical, 
Financial, and Educational Assistance 
 
Overview: 

This program is designed to assist agricultural producers to address natural resource 
problems.  It provides both technical and cost share (from 50 to 75%) assistance.  Eligible 
practices include those associated with improving forest health and reducing the threat of 
wildfires, rangeland improvement, improving irrigation efficiencies, and wildlife habitat 
improvement are included in the program. 

 
Limitations: 

This is a USDA program designed to help with on-farm resource related problems.  If 
lands are solely used for recreation, esthetics, or residential use, then they would not 
qualify. Eligible producers engaged in livestock or crop production on eligible land may 
apply for EQIP program benefits. Eligible land includes cropland; rangeland; grassland; 
pastureland; private non-industrial forestland; and other farm or ranchlands as determined 
by the Secretary of Agriculture. 
 
Relevance: 

In Placer County, EQIP assistance provided contracts totaling more than $700,000 in 
technical and cost-share assistance to landowners in 2004 (with NRCS cost share of 
$394,000). This covered 982 acres owned by 13 landowners in Placer County. Projects 
were selected for forest health/fuel load reduction plan implementation. Technical 
assistance, monitoring of existing implementation practices, and maintenance of prior 
EQIP program locations was also provided. 

 
EQIP contracts in 2005 only involved a few forestry projects, and the total allocation 

of funds in Placer County was reduced. 
 
Program Purpose From USDA web site: 

The Environmental Quality Incentives Program (EQIP) assists private landowners, 
helping them to address natural resource problems which threaten environmental quality. 
Cost share is a proven means of overcoming landowner reluctance to make long term 
investments in public goods. First, EQIP compensates landowners for the lack of market 
incentive to invest in public goods, such as watershed and wildlife protection. Second, it 
encourages landowners to make long term investments in maintaining the natural resource 
base (particularly land management practices capable of arresting or reversing damage to 
environmentally sensitive areas). 

 

The program targets watersheds, regions, and areas of special environmental sensitivity 
or other areas facing significant soil, water or related natural resources concerns. By 
encouraging voluntary landowner participation in these areas, EQIP supports the 
development and implementation of conservation plans in critical areas. Developed in 
cooperation with professional resource managers, the plans encompass both scientific 
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management principles, and landowner objectives. 
 

Program Activities 
Natural Resources Conservation Service (NRCS)  representatives in each state are 

responsible for establishing the particular conservation practices which EQIP supports on 
a state by state basis. However, EQIP generally supports a wide variety of activities: the 
establishment of permanent covers, windbreaks, grazing protection, and various water 
quality protection systems. Forestry practices which are generally supported include tree 
planting, forest stand improvement, site preparation for natural regeneration and forest 
stand analysis leading to better forest management. 

 

Eligibility 
Approval of EQIP assistance is based on the potential environmental benefit which 

result from the protection. Following plan approval by NRCS, and project 
implementation by landowners, the Commodity Credit Corporation (CCC) will reimburse 
landowners for a pre-arranged cost share amount. The program is available to all non-
federal landowners, including native American tribes. On an annual basis, at least 50% of 
the EQIP allocation will be assigned to livestock related projects; the remaining 50% of 
the funding is designated for multi-resource management opportunities. 

 

Program Administration and Informational Contacts 
The NRCS and the Farm Service Administration (FSA) administer the program. 

NRCS is responsible for establishing program policies, procedures and priorities, 
including the cost-share and incentive payment limits and the eligibility of specific 
practices. FSA is responsible for the administrative processes and procedures for 
applications, contracting and financial matters, including program allocation and 
accounting. 

 
California Forest Improvement Program (CFIP) 

 
Overview: 

CFIP is a program aimed at improving the economic value and environmental quality 
of forestlands. CFIP can help rebuild forest and wildlife resources to meet future needs 
for a healthy environment and productive forests.  Projects include management plans, 
Registered Professional Forester supervision, site preparation, tree planting, thinning, 
pruning, follow-up, release, land conservation, and improvement of fish and wildlife 
habitat. 

 
Limitations: 

Minimum parcel is 20 acres, though contracts have been awarded to multiple 
ownerships. Placer Legacy (open space preservation program of Placer County) holds 
conservation easements and property in fee title that may be eligible. Neighborhoods in 
forest-area communities may not be eligible for the full range of CFIP assistance. 
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Relevance: 

To be determined, based on scale of community organization and common goals of 
participants. Excellent for large acreage in wildland-urban interface (WUI). 
 

 
From the CDF web site: 

 
“The purpose of the California Forest Improvement Program (CFIP) program is to 

encourage private and public investment in, and improved management of, California 
forest lands and resources. This focus is to ensure adequate high quality timber 
supplies, related employment and other economic benefits, and the protection, 
maintenance, and enhancement of a productive and stable forest resource system for 
the benefit of present and future generations. 

 
“The program scope includes the improvement of all forest resources, including 

fish and wildlife habitat, soil, and water quality. The program provides technical 
assistance to private forest landowners, forest operators, wood processors, and public 
agencies. Cost share assistance is provided to private forest landowners, Resource 
Conservation Districts, and non-profit watershed groups. Cost-shared activities 
include management planning, site preparation, tree purchase and planting, timber 
stand improvement, fish and wildlife habitat improvement, and land conservation 
practices for ownerships containing up to 5,000 acres of forest land.” 

 
Program Details 

CFIP is a program aimed at improving the economic value and environmental quality of 
forestlands. CFIP can help rebuild forest and wildlife resources to meet our future needs 
for a healthy environment and productive forests. Forest landowners can be reimbursed 
up to 75% of their expenses for the following: 

• Preparation of a Management Plan. 

• Site preparation, tree planting, and follow-up work. 

• Tree thinning or release. 

• Erosion control, including revegetation, road rehabilitation, and installation of 
structures such as waterbars, rocked crossings, etc. to reduce soil erosion and 
stream sedimentation. 

• Fish and wildlife habitat improvement, including creation of corridors and 
openings, planting oaks or riparian species, installing exclusion fencing along 
watercourses and wetlands, and stream restoration projects. 

• Project supervision by a Registered Professional Forester.  

The property must contain 20 to 5,000 acres having or capable of supporting at least 10% 
tree cover and the zoning must allow forest resource management. The 20 acre limit does 
not apply to erosion control or fish and wildlife habitat improvement projects. 
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Ninety percent cost share rates are provided for lands damaged by wildfire, insects, 
disease, wind, floods, landslides or earthquakes in the last 10 years. 

The minimum project size for tree planting or thin/release work is five acres. Any work 
required under the Forest Practice Act is not eligible for CFIP finding. Planting or 
thinning of trees for use as Christmas trees, greenery or firewood is not eligible. 

 
Future Directions and Opportunities: 
 
It has been noted above that at this time, there is no program that as its primary mission 
supports either public or private efforts to promote shaded fuel breaks and other 
vegetation management (beyond defensible space) approaches for widespread fire safety 
vegetation management. EQIP and CFIP, the two main programs now used for fire 
safety, have as their primary mission forest health and increasing timber production, not 
fire safety. These programs are not primarily implementing a fire safe plan but target 
individual landowners, and they are relatively small, compared to the scope of the 
problem of fire hazard in our communities. A comprehensive, integrated approach is 
needed. There may be a county-wide opportunity to address fire safety in such a way in 
the not too distant future. This may be the right time to begin the dialogue to design a fire 
safe future for all. It is a very great need; it would have to be a very large and 
comprehensive program.  
 
Placer County and its citizens are fortunate, as we had the foresight to make investments 
that will provide the county and its residents with resources. Perhaps the most significant 
example is Placer County Water Agency’s Middle Fork Project (MFP), which has 
provided (and will continue to provide) water to residents of Placer County. The benefits 
from the sale of hydroelectric power have to date been out of view of the public; these 
benefits have thus far funded both the operations & maintenance and the retirement of the 
bonds issued to build the project, at no cost to county residents who overwhelmingly 
passed the bond issue in 1960 (by 96% of the vote). In 2013, with re-licensing by the 
Federal Energy Regulatory Commission, the sale of hydroelectric power promises to 
provide a substantial revenue stream to the county. Placer County Water Agency and the 
County of Placer have recently created a Joint Powers Authority (JPA) to handle the 
revenue stream from the project.  
 
While it is never wise to count the chickens before they hatch, at the same time it is wise 
to plan for the future based on reasonable projections and best professional judgment. A 
comprehensive vegetation management program for fire safety that serves the hazardous 
areas of the county would be an extensive and expensive program. It will require a vision 
of public-private collaboration that is well beyond our present thinking. But, any realistic 
examination of the stakes for Placer residents calls for a wholly new approach to fire 
safety in our county.  
 
What is at stake? Few like to look at a worst case scenario. Yet recent events may change 
this disinclination. The impact of Hurricane Katrina would have been significantly 
ameliorated had decision-makers paid heed to the modeled Hurricane Pam, a modeling 
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exercise that predicted Katrina two years previously. What is at stake in Placer County? 
What is our highest risk, our Katrina? 
 
The most feared conditions for fire storm are when a high pressure system sets up off  
California’s Northern Coast, and another sets up over the Southwest. This pulls air from 
the Nevada desert over the Sierra Crest, and strong, hot and dry winds blow from the east 
through our region for a period of 2-5 days. These are the conditions that created the 
Nevada County 49er Fire, and the Oakland Fire. The map below shows what the 49er fire 
would look like in Placer County if ignition were just east of Colfax.  
 

 
Under these critical hot, windy conditions with strong winds coming from the east, a 
catastrophic fire would burn in a southwesterly direction. The 49er Fire is superimposed 
on the Route 80 corridor in Placer County. The image of the fire is in scale. The 49er fire 
burned so hot and moved so rapidly that it could not be contained, and destroyed virtually 
everything in its path. There is no reason to expect the shape of a Placer County fire to be 
the same as the 49er fire, but the comparison for scale is instructive. A catastrophic fire 
that started east of Colfax could easily destroy virtually all the corridor, and it is unlikely 
that the fire would circle around Meadow Vista and stop just short of Auburn. We live in 
a fuel loaded condition that is capable of a fire burning the ridge from river to river, 
Colfax to Sierra College, with the intensity and destructiveness that caused the Oakland 
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Fire. The purpose of this comparison and exercise is to point out the incredible loss of 
life, property, and natural resources that is our potential Katrina. Planners and decision-
makers need to weigh heavily the current potential for catastrophe, and mobilize a 
response that is equal to the threat. 
 
 
Foundations for a Placer County Policy for Fire Safety. 
 
There is clearly a need to undertake a fuel load reduction and fire safety program in 
Placer County that begins to address the problem at its level of severity. Existing state 
and federal programs promote healthy forests. 
 
There is logic for the revenue stream of the Middle Fork Project (MFP) to support fire 
safety, as a significant part of the spending portfolio.  The MFP was passed by a vote of 
the people of Placer County for the clear purpose of benefiting the people of Placer 
County. 
 
In order to develop this direction for the future funding, the issue of fire ecosystem 
management for fire safety needs to mature; we are presently in the early stages of 
understanding the historic consequence of the mismanagement of the fire ecosystem.  
First, decision-makers need to understand the seriousness of fire risk in our region. There 
is an increasing awareness within the past few years. Both the elected County Supervisor 
and the elected PCWA Director for District 5, which has vast fire hazard areas, share a 
strong and fundamental commitment to fire safety investments. The level of 
understanding and commitment needs to be increased through presentations, field tours 
for experience, visiting pilot projects and general dialogue. Champions on each elected 
Board are in place; it is an opportune time for network of land management agencies and 
the public to move toward the next step. 
 
A complete picture of the risk needs to be created. Questions need to be compiled. Some 
of these are: 

• What is size of the area at risk? 
• What is the reasonable and generally agreed upon criteria for prioritizing areas of 

risk? 
• What is the value of infrastructure that is at risk? 
• What public facilities are at risk? What is the value of private investments at risk? 
• Can watershed values and ecosystem services be given a quantitative value? Can 

those values and services be monetized? 
• What kinds of shaded fuel breaks would be needed to protect public 

infrastructure? 
• How would private owners collaborate with public entities to ensure those 

facilities were protected? 
• What kinds of programs and incentives would have to be put into place to 

catalyze community cooperation? 
• What kinds of support staff will be needed to support the organizing, or self-

organizing, efforts of communities? 
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• What level of fire safe vegetation management implementation will be needed to 
be effective against a fire storm? What level of defense is realistic against what 
level of fire storm? When does it not make sense to implement defenses? 

• What is the cost-to-benefit ratio of fire safe investments? 
• What will maintenance investment levels be over time? 
• Does a comprehensive fire plan and analysis have implications for zoning? For 

requirements and codes? For community associations? 
• Does a comprehensive analysis have implications for building codes? What kinds 

of houses make common sense in a fire hazard area? What kinds of materials 
should we be using for our housing? For decks and patios? Shade structures? 

• What will be the implications for fire insurance? 
Clearly, the questions outnumber the answers at this point. It only makes sense to begin 
the investigation of these questions right now. To undertake a program that is truly 
effective must be our mission; we have to provide protection to the lives of our citizens, 
and to the tens of billions of dollars worth of assets in our communities. 
  
Learning from the Prop 13 Colfax Fire Safety pilot project. Many lessons can be 
learned from this grant project as we move forward, which are addressed in other sections 
of this report. Some of the main elements that might serve as models: 

• The project self-organized in a community educated in fire safety. 
• The project went first to a community that had higher density, and had many 

neighbors in close proximity working together with a common goal. 
• The project added a measure of additional safety to the cluster of high school and 

elementary school, increasing their safety as a safe haven, a non-evacuation area, 
addressing the priority of safety for the lives of our children, and for public 
infrastructure. 

One of the greatest lessons learned is the strategic plan for SPLATS. This network of 
shaded fuel breaks would contribute considerably to the safety of the area. The total 
acreage of the SPLATs was 2880; at the project price of approximately $1000 per acre, 
the cost of implementing the strategic plan would be nearly $3 million. This amount of 
money would today be difficult to locate for fire safety projects, but is quite affordable 
within the cash flow of the Middle Fork Project. The sum of $3M may seem large, but it 
pales in comparison to the cost of the lost infrastructure in the community, where the 
value of just a handful of houses in today’s market exceeds that amount. The citizens and 
leadership need to begin planning for these kinds of expenditures from the anticipated 
revenues from the Middle Fork Project.  
 
The Colfax Fire Safety pilot project is but one good example of the solid beginning that 
the fire community has made. There are many others. If we begin now, we will make a 
knowing choice to make a future for ourselves and our children that is more fire safe. 
 
Looking back to the future: One local official’s vision of what a major, locally 
funded fire safety program might look like.  
An Open Letter from Otis Wollan, Director District 5, and Project Field Manager 
for the Colfax Community Watershed & Fire Safe Ecosystem Project. 
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I’ll offer a personal vision, not as a fire professional, and not as the Project Field Manager 
of this grant, but as one elected official among many who will contribute to making a 
decision of this kind. If a majority favors a fire safety program when the revenue begins 
in 2013, the reality will no doubt look different. But just as a starting point, this is what I 
think might be possible. This is one path we may choose to go down. Envision us in the 
year 2020, looking with clarity back in time to our present moment of 2006. What story 
will we tell in 2020 of how we proceeded to make significant progress toward the fire 
safety of our community over those 15 years? Here’s the story I would like to tell. 
 
When 2013 arrived, and the potential source of funding for county fire safety became 
reality, we understood a great deal more than we did in 2006. Phase II of the Placer 
County Conservation Plan (through County Planning) gathered and analyzed a 
tremendous amount of data to inform the dialogue over the years 2006-2010. A task force 
of fire professionals from all the local and state agencies and all local land use entities 
collaborated--- CDF, local fire fighters, private sector businesses, citizens--- having 
evolved out of the early Placer Sierra Fire Safe Council and Placer County Fire Safe 
Alliance. The Fire Safe Council network in the county became quite strong, as citizen 
input was valued, and citizen teams took up much of the investigation that was needed, 
along with watershed groups who saw that the extensive fire safe vegetation management 
had to be consistent with watershed values and services. So many citizens, organizations, 
and government entities became involved because the assessment and analysis had 
shown that so much was at risk. And the opportunity to use some of the resource based 
revenue gave the community a sense that there was a clear choice to make, and clear 
actions to take. 
 
With overwhelming support from the community, the County/PCWA JPA representing 
both Supervisors and PCWA Directors decided to allocate 10% of net revenues annually 
to fire safety, for a minimum of 10 years. Because the market price for peaking power 
varies, and hydrologic yield also varies, this sum varied from $4-6 million per year. The 
amount was many-fold what had previously been available until 2013 from state and 
federal sources. These funds provided the incentives and program support that caused a 
major shift in fire safe awareness and action in the citizenry. Most citizens took action on 
their own. Private contributions were large, even surpassing this local government 
allocation. The program got traction not a moment too soon, as insurance companies 
dropped fire insurance for hazardous fire areas, just as they had earthquake insurance 
near fault lines and flood insurance in flood plains a few years before. 
 
The plan was in place, as it had been years in development toward the year 2013 when 
revenues became available. The skilled and dedicated fire safety staff was able to 
leverage all the partnerships that had been forged during the planning stage. When the 
time came to implement programs, the three year priority list of projects was fully in 
place. The first three years 2013-2016 energized even more activity as landowners and 
citizens began to appreciate the more open appearance of their properties and the 
forests.  
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The people of Placer County were able to initiate a program that made solid headway 
every year to increase safety; it was recognized as a national model for collaboration 
and self-determination of a safer future for its citizens, for its children, for its lands, for 
all its natural and manmade assets.  
 

____________________________________________ 
 
 
Project Relevance to CALFED Goals and Objectives 
 
While CALFED has had little focus on California ecosystems and projects above the 
major reservoirs in the Sierra, this project demonstrates that this multi-faceted fuel 
reduction, planning, and outreach and education project had significant relevance to the 
stated CALFED Goals and Objectives. 
 

CALFED Goals and Objectives http://calwater.ca.gov/Programs/Programs.shtml 
Goal CALFED Objective How Project Addresses Objective 

Water 
Management 

Increase the flexibility of water 
systems at the state, federal and 
local level through 
improvements in conveyance, 
storage and water project 
operations. 

Catastrophic fire results in more 
rapid early fall runoff as the forest 
has lost its “sponge” effect; soils 
become hydrophobic, repelling 
water. Late summer stream flows 
are curtailed. 

Storage N/A  
Conveyance N/A  
Water Use 
Efficiency 

  

Water Transfers   
EWA   
Drinking Water 
Quality 

One of the objectives of the 
CALFED agencies is to ensure 
continuous improvements in the 
water quality of the Bay-Delta 
for all beneficial uses. 

Catastrophic fire results 
negatively impacts water quality 
by erosion and sediment, 
negatively affecting drinking 
water, aquatic habitat, and 
hydroelectric production.  

Watershed To restore ecological health and 
improve water management by 
working with the community at a 
watershed level.  

Catastrophic fire is the single 
greatest threat to mid-elevation 
Sierran ecosystems. Fuel 
reduction programs can, when 
implemented sensibly, begin to 
mimic fire in the ecosystem, and 
move the ecosystem toward a 
more natural state.  

Watershed To provide financial and 
technical assistance for 
watershed activities that help 

The organizational principles for 
identifying and selecting a project 
were all collaborative and 
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achieve the mission and 
objectives of CALFED, and to 
promote collaboration and 
integration among community 
based watershed efforts. 

community-based. Even the 
competitive element of choosing 
the most qualified neighborhood 
for the project was nicknamed 
“coopetition” by the project team. 
The long term goal is to inspire 
the entire community in Placer 
County to re-invest its future 
revenue stream from the Middle 
Fork hydro project into fire safety 
programs that increase the health 
of the ecosystem as well as 
protect the heath and safety of its 
residents. 

Levee system 
integrity 

Ensure levee maintenance and 
habitat needs are met 

Prevention of severe 
sedimentation increases levee 
effectiveness and decreases the 
dredging maintenance 
requirement. 

Ecosystem 
Restoration 
Program 

Rehabilitate natural processes 
related to hydrology, stream 
channels, sediment, floodplains 
and ecosystem water quality 

Restoration of the natural fire 
ecosystem of the Sierra will 
rehabilitate natural hydrologic 
function, prevent sediment, and 
maintain ecosystem water quality. 

Ecosystem 
Restoration 
Program 

Protect and restore functional 
habitats, including aquatic, 
upland and riparian, to allow 
species to thrive 

Reducing the risk of catastrophic 
fire protects functional upland, 
riparian and aquatic habitats. 

Ecosystem 
Restoration 
Program 

Improve and maintain water and 
sediment quality to better 
support ecosystem health and 
allow species to flourish 

Reducing the risk of catastrophic 
fire maintains water and sediment 
quality and supports a healthy 
ecosystem. 

Science To establish a body of 
knowledge relevant to CALFED 
actions and their implications. 
That body of knowledge, both in 
perception and reality, must be 
unbiased, relevant, authoritative, 
integrated across program 
elements, and communicated to 
the scientific community, 
CALFED agency managers, 
stakeholders, and the public. 

The strategic planning effort in 
this project assembled some of 
the most qualified analysts in the 
US Forest Service to provide 
modeling tools, analysis, and 
planning that made a significant 
contribution to the body of 
knowledge regarding catastrophic 
fire in this region of the Sierra. 
The information was 
communicated to agency 
managers, stakeholders, and the 
public. 
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Appendix 

 
 
Please refer to the website, www.arwi.us/fire, for the information listed in the Appendices or to 
get a copy of the CD.  
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