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WILDLAND URBAN INTERFACE: FIRE-ADAPTED COMMUNITIES — STRATEGIES FOR DEVELOPING A 
FIRE-ADAPTED COMMUNITY 

COURSE GOAL 
 
The goal of the course is to empower students with the ability to create and sustain a fire-adapted community (FAC) 
located within a wildland urban interface (WUI). Students will learn how to convene a community coalition that will 
suggest the use of broad-based fire mitigation strategies, resulting in the development of a Community Wildfire 
Protection Plan (CWPP). 
 
 

AUDIENCE, SCOPE AND COURSE PURPOSE 
 
The target audience for this course includes, but is not limited to, the following: 
 
• Fire and emergency service representatives. 
• Community leaders/decision-makers. 
• Commissioners, elected officials and other local policymakers. 
• Code officials: building, planning, etc. 
• Environmental groups. 
• Land managers and foresters. 
• Other key local stakeholders. 
 
Students should have an understanding of how wildland fire is impacting both the nation and their local community. 
They should also have knowledge of partners that their agency is currently working with to address fire risk in the 
local WUI environment. 
 
The purpose of this course is to provide students with the ability to work with local stakeholders and design 
strategies that support development of an FAC. 
 
 

GRADING METHODOLOGY 
 
Each two-day course will be assessed by a 25-question examination (100 points). 
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SCHEDULE 
 

TIME DAY 1 TIME DAY 2 

8:00 - 9:00 

Introduction, Welcome and 
Administrative 
 
Unit 1: Mitigation Strategies 

8:00 - 9:30 
Activity 1.4: Putting It All Together — 
Wildland Urban Interface Mitigation 
Strategies 

9:00 - 9:10 Break 9:30 - 9:40 Break 

9:10 - 10:20 

Unit 1: Mitigation Strategies (cont’d) 
 
Activity 1.1: Mitigation Strategies for 
the Natural Environment 

9:40 - 10:10 Unit 2: Technical Tools to Support 
Fire-Adapted Communities 

10:20 - 10:30 Break 10:10 - 10:20 Break 

10:30 - 12:15 

Unit 1: Mitigation Strategies (cont’d) 
 
Activity 1.2: Mitigation Strategies for 
the Built Environment 

10:20 - 12:05 

Activity 2.1: Using Building and 
Planning Codes 
 
Unit 2: Technical Tools to Support 
Fire-Adapted Communities (cont’d) 

12:15 - 1:15 Lunch 12:05 - 1:05 Lunch 

1:15 - 2:00 Unit 1: Mitigation Strategies (cont’d) 1:05 - 2:15 

Activity 2.2: Use of Wildland Fire 
Preplans 
 
Unit 2: Technical Tools to Support 
Fire-Adapted Communities (cont’d) 

2:00 - 2:15 Break 2:15 - 2:30 Break 

2:15 - 5:15 

Unit 1: Mitigation Strategies (cont’d) 
 
Activity 1.3: Mitigation Strategies for 
the Social Environment 

2:30 - 5:00 

Unit 2: Technical Tools to Support 
Fire-Adapted Communities (cont’d) 
 
Administer Exam 
 
Course Evaluation 

 Day 1 Homework: 
Read “Lessons Learned from Waldo 
Canyon” in Appendix B of Unit 1. 
Each group is assigned a mitigation 
environment to report on as part of 
Activity 1.4. 
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UNIT 1: 
MITIGATION STRATEGIES 

 
 
 

TERMINAL OBJECTIVE 
 
The students will be able to: 
 
1.1 Select applicable fire-adapted community (FAC) mitigation strategies to include in a Community Wildfire 

Protection Plan (CWPP) for the local community. 
 
 

ENABLING OBJECTIVES 
 
The students will be able to: 
 
1.1 Describe how a CWPP supports the primary elements of an FAC. 
 
1.2 Categorize the five types of mitigation strategies. 
 
1.3 Suggest mitigation strategies that may be integrated into a CWPP. 
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UNIT 1:
MITIGATION STRATEGIES
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• Describe how a Community Wildfire 
Protection Plan (CWPP) supports the 
primary elements of a fire-adapted 
community (FAC). 

• Categorize the five types of mitigation 
strategies.

• Suggest mitigation strategies that may be 
integrated into a CWPP.

ENABLING OBJECTIVES

 

  
  
  
  
  
  
  
  
  
  
  

 
 
I. FIRE-ADAPTED COMMUNITY REVIEW 
 

Slide 1-3

What are the primary 
elements of an FAC?

COMMUNITY WILDLAND FIRE 
PROTECTION PLAN OVERVIEW 
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• An informed and active community that 
shares responsibility for mitigation 
practices. 

• A collaboratively developed and 
implemented CWPP. 

• Structures hardened to fire and including 
adequate defensible space practices. 

ELEMENTS OF A FIRE-
ADAPTED COMMUNITY

 

  
  
  
  
  
  
  
  
  
  
  

 
Nine primary elements of a fire-adapted community (FAC): 

 
A. An informed and active community that shares responsibility for mitigation 

practices. 
 

B. A collaboratively developed and implemented Community Wildfire Protection 
Plan (CWPP). 

 
C. Structures hardened to fire and including adequate defensible space practices. 
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• Local response organizations with the 
capability to help the community prepare for 
and the capability to respond to wildland
fires.

• Local response organizations with up-to-
date agreements with others who play a 
role in mitigation and response. 

ELEMENTS OF A FIRE-
ADAPTED COMMUNITY (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
D. Local response organizations with the capability to help the community prepare 

for and the capability to respond to wildland fires. 
 

E. Local response organizations with up-to-date agreements with others who play a 
role in mitigation and response. 
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• Wildland urban interface (WUI) codes, 
standards or ordinances, where 
appropriate, which guide development. 

• A visible wildland fire reduction/prevention 
program that educates the public about the 
importance of a communitywide approach 
and the role of individual homeowners. 

ELEMENTS OF A FIRE-
ADAPTED COMMUNITY (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
F. Wildland urban interface (WUI) codes, standards or ordinances, where 

appropriate, which guide development. 
 

G. A visible wildland fire reduction/prevention program that educates the public 
about the importance of a communitywide approach and the role of individual 
homeowners. 
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• Adequate fuels treatments conducted in 
and near the community, including 
development and maintenance of a fuels 
buffer or firebreak around the community. 

• Established and well-known evacuation 
procedures and routes.

ELEMENTS OF A FIRE-
ADAPTED COMMUNITY (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
H. Adequate fuels treatments conducted in and near the community, including 

development and maintenance of a fuels buffer or firebreak around the 
community. 

 
I. Established and well-known evacuation procedures and routes. 
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FIRE-ADAPTED COMMUNITY 
REVIEW

Fire-Adapted 
Communities 

CWPP

Local partnerships 
— agreements

Safe evacuation routes or 
internal safety zones

Defensible space and resilient 
structures — Firewise principles

Codes and 
ordinances

Public and responder awareness 
and preparedness — Ready, Set, 

Go!

Fuels management near 
communities — fuels buffer

Prevention 
education

Local capacity
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II. COMMUNITY WILDFIRE PROTECTION PLAN OVERVIEW 
 

Slide 1-9

• A CWPP is a plan developed in the 
collaborative framework and agreed to by 
state, tribal and local government; local fire 
department; other stakeholders; and 
federal land management agencies 
managing land in the vicinity of the 
planning area.

COMMUNITY WILDFIRE 
PROTECTION PLANS

 

  
  
  
  
  
  
  
  
  
  
  

 
A. CWPP definition. 

 
1. A CWPP is a plan developed in the collaborative framework and agreed to 

by state, tribal and local government; local fire department; other 
stakeholders; and federal land management agencies managing land in the 
vicinity of the planning area. 
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• Identifies and prioritizes areas for 
hazardous fuel reduction treatments to 
protect one or more at-risk communities.

• Recommends measures to reduce 
structural ignitability throughout the at-risk 
community.

COMMUNITY WILDFIRE 
PROTECTION PLANS (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
2. A CWPP identifies and prioritizes areas for hazardous fuel reduction 

treatments to protect one or more at-risk communities and recommends 
measures to reduce structural ignitability throughout the at-risk 
community. 
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• Key purpose of a CWPP is to help 
communities understand their role in:  
– Supporting healthy forests.
– Assisting with wildland fire preparedness.
– Developing community-based priorities.
– Creating FACs.

COMMUNITY WILDFIRE 
PROTECTION PLANS (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
B. CWPP purpose. 

 
A key purpose of a CWPP is to help communities understand and define their 
roles in the following: 

 
1. Supporting healthy forests and rangelands. (Criteria for a healthy forest 

ecosystem will vary by region.) 
 

2. Helping with community preparedness for wildland fire. 
 

3. Assisting in developing community-based priorities in partnership with 
other agencies and landowners. 

 
4. Creating FACs. 

 
C. A CWPP may address issues such as wildland fire response, hazard mitigation, 

community preparedness, or structure protection — or all of the above. 
 

Slide 1-12

• A CWPP is a community-based planning 
tool that includes:
– Assessment of local wildland fire risks.
– Strategies to reduce or mitigate wildland fire 

risk.
– Long-term plan for implementing those 

strategies. 

COMMUNITY WILDFIRE 
PROTECTION PLANS (cont’d)
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D. In general, a CWPP is a community-based wildland fire planning tool that 
includes: 

 
1. An assessment of local wildland fire risks. 

 
2. A set of strategies to reduce or mitigate local wildland fire risk. 

 
3. A long-term plan for implementing the strategies. 
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• CWPP can be the foundation for strategic 
and tactical suppression decisions. 
– To establish overall suppression objectives 

and priorities.
– To frame incident messaging.
– As an incident preplanning tool.

COMMUNITY WILDFIRE 
PROTECTION PLANS (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
E. A CWPP can also be the foundation for strategic and tactical suppression 

decisions in the event of a wildland fire. 
 

1. To establish overall suppression objectives and priorities. 
 

2. To frame incident messaging (e.g., value to mitigation measures). 
 

3. As an incident preplanning tool. 
 

F. CWPPs will include common elements because, in general, fire burns in 
predictable ways and the strategies for mitigating risk are often similar. 
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III. OVERVIEW OF GENERAL RISK-REDUCTION STRATEGIES 
 

A. General risk-reduction strategies. 
 

Slide 1-14

• The most effective community risk-
reduction measures (mitigations) are 
those that employ a broad-based 
integrated approach using a combination 
of mitigation strategies.

MITIGATION STRATEGIES

 

  
  
  
  
  
  
  
  
  
  
  

 
1. The most effective community risk-reduction measures (mitigations) are 

those that employ a broad-based integrated approach using a combination 
of mitigation strategies. 

 
a. Education. 

 
b. Engineering. 

 
c. Enactment/Enforcement. 

 
d. Economic incentives. 

 
e. Emergency response. 
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• Objective — a desired goal or end-state.
• Strategy — a general plan or direction 

selected to achieve an objective.
• Tactics — the detailed deployment and 

direction of resources to accomplish the 
objective by means of the designated 
strategy. 

MITIGATION STRATEGIES 
(cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
2. Objective — a desired goal or end-state. 
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3. Strategy — a general plan or direction selected to achieve an objective. 
 

4. Tactics — the detailed deployment and direction of resources to 
accomplish the objective by means of the designated strategy. 
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• Goal of using multiple strategies is twofold:
– Prevent incidents from occurring.
– When prevention fails, reduce (mitigate) the 

impacts of an incident.

MITIGATION STRATEGIES 
(cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
5. The goal of using multiple strategies in parallel is twofold: 

 
a. If possible, prevent incidents from occurring. 

 
b. When prevention fails, reduce (mitigate) the impacts of an 

incident. 
 

c. These are the same for all risk-reduction efforts, not just wildland 
fires. 

 

Slide 1-17

MITIGATION STRATEGIES 
(cont’d)

• Prevention of all wildland fires is impossible.
– Mitigation measures must be implemented to 

reduce the resultant adverse impacts of those 
that do occur.

– Only a small percentage become large, 
damaging fires.

– So preventing these will not sufficiently address 
the nationwide WUI fire problem.

 

  
  
  
  
  
  
  
  
  
  
  

 
6. In the context of the wildland fire problem, preventing incidents from 

occurring is obviously not always possible. 
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a. Many efforts are still appropriate in terms of preventing ignitions 
that result in wildland fires, but the focus in this class is that not all 
WUI fires be prevented, and therefore mitigation measures must be 
implemented to reduce the resultant adverse impacts of those that 
do occur. 

 
b. On a national scale, only a small percentage of incidents 

statistically become large, damaging or conflagration type fires, so 
preventing these incidents will not sufficiently address the 
nationwide WUI fire problem. 

 
c. For that reason, this course focuses primarily on mitigation 

strategies. 
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MITIGATION STRATEGIES 
(cont’d)

• Creating an FAC is not a linear process.
– Holistic approach addressing the problem 

through multiple strategies is best.
– The goal of the mitigation is not to prevent all 

wildland fire losses from occurring in the 
community, but to reduce the severity of fire 
spread, ember-based structural ignitions, flame 
length, and heat to:
-- Enhance effectiveness of suppression efforts.
-- Reduce injuries and loss of life.
-- Reduce property damage/loss. 

 

  
  
  
  
  
  
  
  
  
  
  

 
7. Creating an FAC is not a linear process. 

 
a. A holistic approach addressing the problem through multiple 

strategies is best. 
 

b. The goal of mitigation is not to prevent all wildland fire losses 
from occurring in the community, but to reduce the severity of fire 
spread, ember-based structural ignitions, flame length, and heat to: 

 
- Enhance effectiveness of suppression efforts. 

 
- Reduce injuries and loss of life. 

 
- Reduce property damage/loss. 
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MITIGATION STRATEGIES 
(cont’d)

• Every successful mitigation measure —
even one house and one person — builds 
toward an FAC. 

 

  
  
  
  
  
  
  
  
  
  
  

 
c. Every successful mitigation — even one house and one person — 

builds toward an FAC! 
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GENERAL MITIGATION 
STRATEGIES

• Five general risk-reduction strategies (five 
E’s): 
– Education.
– Engineering.
– Enactment/Enforcement. 
– Economic incentives. 
– Emergency response.

 

  
  
  
  
  
  
  
  
  
  
  

 
B. Five general risk-reduction strategies (five E’s): 

 
1. Education. 
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GENERAL MITIGATION 
STRATEGIES (cont’d)

Why is education a 
foundation of risk-
reduction interventions?
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GENERAL MITIGATION 
STRATEGIES (cont’d)

• Risk-reduction education programs:
– Support all levels of mitigation strategies.
– Build a foundation for use of five E’s.
– Educate stakeholders.
– Can create sense of urgency.
– Foster safer, healthier and more resilient 

communities.

 

  
  
  
  
  
  
  
  
  
  
  

 
a. Educational programs should be used to support all levels of 

mitigation strategies. 
 

b. It is important to understand that effective public education can 
help build a foundation for the use of combined mitigation 
strategies. 

 
c. Educating decision-makers, policymakers, stakeholders, the 

general public, allied agencies, and first responders of the local 
wildland fire situation (including fire ecology and history) as well 
as WUI fire risks that are impacting or have potential to threaten 
the local community is usually an important first step. 

 
d. Teach stakeholders how the WUI fire risk develops and what they 

can do to help prevent and/or mitigate its impact. 
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e. Create a sense of urgency through use of a fact-based rationale 
(results of a community risk assessment) that explains why the 
WUI fire risk is serious and must be addressed in a strategic 
manner. 

 
f. Demonstrate the advantages of using a multifaceted approach to 

prevention and mitigation that ultimately results in a safer, 
healthier and more resilient community. 
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How can public 
education be used 
to mitigate the 
impact of fire in the 
WUI?

GENERAL MITIGATION 
STRATEGIES (cont’d)
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• Public education programs can help 
mitigate the impacts of a WUI fire by:
– Facilitating community awareness of the WUI 

fire problem.
– Facilitating community engagement to 

mitigate the WUI fire problem.
– Facilitating awareness of the various WUI 

mitigation strategies.
– Helping facilitate a sense of urgency to act.

GENERAL MITIGATION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
g. Public education programs can be used to mitigate the impacts of 

fire in the WUI by: 
 

- Facilitating community awareness of the WUI fire problem. 
 

- Facilitating community engagement to mitigate the WUI 
fire problem. 
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SM 1-17 

- Facilitating awareness of the various WUI mitigation 
strategies. 

 
- Helping facilitate a sense of urgency to act. 
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– Arming individuals with the knowledge and 
tools to reduce the impacts of a WUI fire on 
their property.

– Forging relationships between the community 
and response agencies.

– Engaging the community in the WUI risk 
issue.

GENERAL MITIGATION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
- Arming individuals with the knowledge and tools to reduce 

the impacts of a WUI fire on their property. 
 

- Forging relationships between the community and local 
response agencies. 

 
h. Community education relative to the WUI fire problem is best 

achieved as a multidirectional communication (i.e., as a 
community dialogue versus talking at audience). 

 
- One of the key goals with WUI educational programs is 

community engagement. 
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• Internal education promotes:
– A better understanding of our role and 

responsibility in facilitating creation of an FAC.
– Informed responders who understand and 

can promote the components of an FAC. 

GENERAL MITIGATION 
STRATEGIES (cont’d)
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i. Internal (response agency) education promotes: 
 
- A better understanding of our role and responsibility in 

facilitating creation of an FAC. 
 

- Informed responders who understand and can promote the 
components of an FAC. 
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• Engineering.
– Just as important as education strategies.
– Integrates use of technology.
– Investigates how the WUI environment(s) can 

be modified.

GENERAL MITIGATION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
2. Engineering. 

 
a. Engineering strategies are as important as education strategies in 

terms of affecting risk reduction. 
 

b. Integrating the use of technology to help mitigate targeted risks can 
be a powerful tool in a CWPP. 

 
c. Investigating how the WUI environment surrounding the 

community could be modified so fire mitigation is accomplished is 
an important (yet sometimes overlooked) strategy. 
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How can engineering 
strategies be used to 
mitigate the impact of 
fire in the WUI?

GENERAL MITIGATION 
STRATEGIES (cont’d)
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• Engineering strategy examples:
– Use of remote sensing technology to identify 

high-hazard fuels.
– Use of ignition-resistant building materials.
– Water cannon system as a perimeter fire 

defense.
– Ingress/Egress routes designed to facilitate 

concurrent emergency access and 
evacuation.

GENERAL MITIGATION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
d. Examples of engineering strategies include: 

 
- Use of remote sensing to identify high-hazard fuels. 

 
- Building materials that are ignition-resistant. 

 
- Water cannon systems that serve as community defense 

from wildland fire. 
 

- Ingress/Egress routes designed to facilitate concurrent 
emergency access and evacuation. 

 
- Investigating how human behavior during emergencies, 

such as evacuation, affects incident outcomes. 
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• Enactment and enforcement.
– Public policy that requires specific actions is 

one of the most powerful mitigation strategies.
– Often the most controversial. 
– Facilitates consistent implementation and 

application.
– Consistent enforcement is key. 

GENERAL MITIGATION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
3. Enactment/Enforcement. 
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a. Enacting laws, ordinances, codes, regulations, covenants, reviews 
and inspection requirements are a common strategy to facilitate 
safe, reliable, insurable and predictable communities. 

 
b. Enacting and enforcing public policy that requires specific actions 

is one of the most powerful mitigation strategies. 
 

c. It has the advantage of the swiftest and most consistent 
implementation and application. 

 
d. Unfortunately, it has the disadvantage of usually being the most 

controversial. 
 

e. Public policy is a valuable tool and should be considered in 
collaboration with the community. 

 
f. If considered, it must follow the community’s designated process 

of proposal, issue resolution, adoption and application. 
 

g. When applied, public policy must follow consistent enforcement 
practices that reflect positively on the local authority having 
jurisdiction (AHJ) over the WUI environment. 
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How can public 
policy enactment and 
enforcement 
strategies be used to 
mitigate the impact 
of fire in the WUI?

GENERAL MITIGATION 
STRATEGIES (cont’d)
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• Enactment and enforcement examples:
– Local building codes.
– State building codes.
– National standards.
– General planning guidelines.
– Zoning and subdivision laws.
– Development guidelines or regulations.
– Defensible space laws or ordinances. 

GENERAL MITIGATION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
h. Examples of WUI enactments and enforcement include: 

 
- Local building codes — these are generally adopted at 

either the state or local level and are built from the national 
“model” codes. 

 
- State building and fire codes. 

 
- National standards. 

 
- General planning guides. 

 
- Zoning and subdivision laws. 

 
- Development guidelines or regulations. 

 
- Defensible space laws or ordinances. 
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• Economic incentives.
– Encourage support of mitigation strategies.
– Positive incentives support or reward actions.
– Negative incentives penalize for 

nonconformance.
– Generally require a funding source.

GENERAL MITIGATION 
STRATEGIES (cont’d)
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4. Economic incentives. 
 

a. These incentives can be used to encourage support of the 
mitigation strategies developed as part of a CWPP. 

 
b. Positive incentives reward constituents for proactive behavior or 

provide free/low-cost services to support life safety. 
 

c. Negative incentives penalize people for nonconformance with 
adopted public policies and may include civil and criminal 
sanctions. 

 
d. These types of incentives can be more difficult to enact 

immediately since they generally require a funding source in order 
to create the incentive fund. 
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How can economic 
incentives enhance 
interventions intended 
to mitigate the impact 
of fire in the WUI?

GENERAL MITIGATION 
STRATEGIES (cont’d)
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• Economic incentive examples.
– Free wood chipping programs.
– Ignition-resistant roofing grants.
– Financial assistance to create/maintain 

defensible space.
– Cost-shared WUI mitigation measures.

GENERAL MITIGATION 
STRATEGIES (cont’d)
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e. Examples include: 
 

- Free wood chipping programs. 
 

- Ignition-resistant roofing grants. 
 

- Financial assistance for targeted populations to create and 
maintain defensible space. 

 
- Cost-sharing to implement and maintain targeted WUI 

mitigation measures. 
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• Emergency response.
– Cannot prevent all WUI fire events.
– An effective response strategy and capability 

is a critical element of an FAC.

GENERAL MITIGATION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
5. Emergency response. 

 
a. An important component of risk reduction is the anticipation that 

events will occur even when there are effective prevention and 
mitigation programs in place. 

 
b. Having an effective response strategy and capability is critical for 

an FAC. 
 

c. FACs support the existence of an adequately staffed, equipped and 
trained group of emergency responders who can respond to WUI 
fire incidents in a timely manner. 

 
d. It is the responsibility of the local fire AHJ over the WUI 

environment to work collaboratively with the local community to 
identify risk and response priorities and address them in a strategic 
manner. 
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How can emergency 
response strategies 
mitigate the impacts of 
WUI fires?

GENERAL MITIGATION 
STRATEGIES (cont’d)
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• Emergency response strategy examples:
– Keeping smaller WUI fires from becoming 

large, damaging fires.
– Facilitating enhanced cooperation and 

operational efficiency among local and 
regional response agencies. 

GENERAL MITIGATION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
e. Examples include: 

 
- Keeping small WUI fires from becoming large, damaging 

fires. 
 

- Facilitating enhanced cooperation operational efficiency 
among local and regional response agencies. 
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IV. MITIGATION STRATEGIES SPECIFIC TO THE WILDLAND URBAN 
INTERFACE FIRE PROBLEM  
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• WUI hazard attribute environments.
– Natural.
– Built.
– Social (human).
– Response. 

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES

 

  
  
  
  
  
  
  
  
  
  
  

 
A. In the first two-day course, Wildland Urban Interface: Fire-Adapted  

Communities — Introduction and Leadership, Course I (WUI: FAC — IL), we 
discussed basic fire mitigation strategies as they applied to the four WUI hazard 
attribute environments (natural, built, social and response). 
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• Natural environment.
– Includes those features composed of naturally 

growing or occurring physical landscapes.

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
B. The natural environment. 

 
1. This WUI hazard attribute category includes those features that are 

primarily composed of naturally growing or occurring physical 
landscapes. 
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What are some 
examples of WUI 
attributes that would 
be part of the natural 
environment?

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)
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• Examples of WUI natural environment 
attributes:
– Vegetation types.
– Fuel types.
– Fuel breaks.
– Topography/Slope/Aspect.
– Weather patterns (wind/lightning).
– Fire history.
– Fire behavior.

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
2. Examples of WUI natural environment attributes include: 

 
a. Vegetation types. 

 
b. Fuel types. 

 
c. Fuel breaks. 

 
d. Topography/Slope/Aspect. 

 
e. Weather patterns (wind/lightning). 

 
f. Fire history. 

 
g. Fire behavior. 
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Slide 1-43

• Built environment.
– Includes those attributes (objects or features) 

constructed and maintained by people.

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
C. The built environment. 

 
1. This category includes those attributes (objects or features) constructed 

and maintained by people. 
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What are some 
examples of WUI 
attributes that would 
be part of the built 
environment?

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)
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• Examples of WUI built environment 
attributes:
– Buildings and type of construction.
– Housing/Building density.
– Transportation network (access/egress).
– Water supply/infrastructure.
– Defensible space/Home ignition zones.

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)
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2. Examples of WUI attributes in the built environment include: 
 

a. Buildings and type of construction. 
 

b. Housing/Building density. 
 

c. Transportation network (access/egress). 
 

d. Water supply/infrastructure. 
 

e. Defensible space/Home ignition zones. 
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– Addressing.
– Utilities (electric and gas lines).
– Zoning, homeowner covenants.
– Building codes.

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
f. Addressing. 

 
g. Utilities (electric and gas lines). 

 
h. Zoning, homeowner covenants. 

 
i. Building codes. 
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DVD PRESENTATION

“INSURANCE INSTITUTE FOR 
BUSINESS AND HOME SAFETY: 

EMBER STORM DEMO”
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• Social (human) environment.
– Encompasses how people think, feel and act 

in a human manner.

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
D. The social environment. 

 
1. This attribute category encompasses how people think, feel and act in a 

human manner. 
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What are some 
examples of WUI 
attributes that would 
apply to the social 
environment?

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)
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• WUI attribute examples in the social 
environment include: 
– Community understanding of WUI risk.
– Absentee homeownership.
– Part-time/Transient residents.
– Population density.
– Population demographics.

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)
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2. Examples of WUI attributes in the social environment include: 
 

a. Community understanding of WUI risk. 
 

b. Absentee homeownership. 
 

c. Absentee owners. 
 

d. Part-time/Transient residents. 
 

e. Population density. 
 

f. Population demographics. 
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• Response environment.
– Relates to community preparedness and 

effectiveness of responder actions in a WUI 
incident.

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
E. The response environment. 

 
1. This category relates to community preparedness and the effectiveness of 

first responder actions when a WUI incident occurs. 
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What are some 
examples of WUI 
attributes that would 
be part of the response 
environment?

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)
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• WUI attributes in the response 
environment include: 
– Wildland fire apparatus and equipment.
– Wildland firefighter training.
– Interoperable communications. 
– Community emergency preparedness plans. 
– Preincident response plans.
– Cooperative response agreements.

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
2. Examples of WUI attributes in the response environment include: 

 
a. Wildland fire apparatus and equipment. 

 
b. Wildland firefighter training. 

 
c. Interoperable communications. 

 
d. Community emergency preparedness plans. 

 
e. Preincident response plans. 

 
f. Cooperative response agreements. 

 
F. Exploring the community’s built, natural, social and response WUI attribute 

environments also works well when considering specific types of mitigation 
strategies that may be most appropriate and feasible. 
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• An FAC will consider mitigation measures 
in all four WUI attribute environments.

• Community stakeholders may have strong 
preferences for what they are willing to 
change or not change. 

WILDLAND URBAN INTERFACE 
MITIGATION STRATEGIES (cont’d)
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1. An FAC will use most or all of the categories and types of mitigation 
strategies to enhance its resiliency and adaptation to wildland fire. 

 
2. Community stakeholders may have strong preferences for what they are 

willing to change or not change. 
 
 
V. MITIGATION STRATEGIES FOR THE NATURAL ENVIRONMENT 
 

Slide 1-55

• The natural environment is the group of 
WUI hazard attributes and mitigations that 
is usually considered part of “nature” or the 
“environment.”
– Mitigation strategy options are often limited 

within this environment. 
– Modification of vegetative fuels is effective 

mitigation strategy.

MITIGATION STRATEGIES FOR 
THE NATURAL ENVIRONMENT

 

  
  
  
  
  
  
  
  
  
  
  

 
A. The natural environment is the group of WUI hazard attributes and mitigations 

that is usually considered part of “nature” or the “environment.” 
 

1. While there are often limitations on mitigation options within the natural 
environment, such as modifying vegetation, application of these types of 
mitigation strategies tends to be a key factor influencing reduction of 
wildland fire losses. 

 
2. Modifying vegetative fuels is often effective because it can help modify 

fire behavior and limit resultant fire spread. 
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Slide 1-56

What are some of the 
issues to be aware 
of as you consider 
mitigation strategies 
within the natural 
environment?

MITIGATION STRATEGIES FOR THE 
NATURAL ENVIRONMENT (cont’d)
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• Natural environment mitigation strategy 
issues:
– Environmental protection concerns.
– Public values and sentiment toward altering 

the natural environment.
– Conflict with public/private land management 

policies. 
– Fuel treatment strategies are often 

controversial.

MITIGATION STRATEGIES FOR THE 
NATURAL ENVIRONMENT (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
3. Some of the issues and concerns to be aware of when considering 

mitigation strategies in the natural environment include: 
 

a. Concerns relating to protection of the environment such as: 
 

- Fire severity. 
 

- Natural fire regimes. 
 

- Fuel types. 
 

- Watersheds. 
 

- Invasive species. 
 

- Fuels build-up. 
 

- Post-fire revegetation. 
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- Natural habitat. 
 

- Sensitive and endangered species. 
 

- Water quality. 
 

- Air quality. 
 

- Other issues that may surface in this category. 
 

b. Rural residents are often very focused on environmental protection 
and may exhibit strong values toward the subject. 

 
c. Conflict between proposed mitigation strategies and established 

public/private land management policies. 
 

d. Although fuels treatments can often be conducted in ways that 
have positive effects on ecosystems, much of the controversy with 
CWPPs comes from the debate about vegetation and fuel 
management strategies. 

 
e. As champions for an FAC, it is important to gain some familiarity 

with these issues so they can be addressed with knowledge and 
sensitivity. 

 
f. Fire service personnel tend to be focused on life, and property 

protection, safety of personnel and mitigations to the built 
environment. 
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– Champions for an FAC must be willing to 
collaborate with stakeholders. 

– Champions must help stakeholders 
understand the benefits of fire in fire-adapted 
natural areas. 

MITIGATION STRATEGIES FOR THE 
NATURAL ENVIRONMENT (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
g. Champions for an FAC must be aware, informed, respectful and 

willing to collaborate with stakeholders so an effective CWPP can 
be constructed. 
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h. Champions of an FAC must be able to help stakeholders 
understand the myriad benefits of allowing fire to play a role in 
fire-adapted natural areas. 
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• Weather.
– Primary factor influencing wildland fire 

behavior.
– No mitigation can alter the weather.
– Weather history can be used as a basis for 

consideration of other WUI mitigation 
strategies.

– Also an element of WUI responders’ 
situational awareness.

MITIGATION STRATEGIES FOR THE 
NATURAL ENVIRONMENT (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
B. Weather. 

 
1. Weather is the primary factor influencing wildland fire behavior. 

 
2. No mitigation can alter weather. 

 
3. Weather pattern history can be used as a basis for consideration of other 

WUI mitigation strategies. 
 

4. Weather pattern history can also be used to enhance community awareness 
of potential wildland fire behavior. 

 
5. The wildland firefighting community makes tactical decisions based on 

fire weather observations as part of its ongoing wildland fire situational 
awareness (e.g., fire weather-triggered response plan contingencies). 

 
6. Consider how this information can be built into the community’s 

situational awareness. Some examples are: 
 

a. Wind patterns, speed and direction. 
 

b. Weather-centric response plans. 
 

c. Lightning occurrence. 
 
  

SM 1-35 



MITIGATION STRATEGIES 
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• Topography.
– Cannot be mitigated on a macroscale.
– Topographic features influence fire behavior 

including:
-- Slope.
-- Saddles.
-- Chimneys/Chutes.
-- Box canyons.
-- Ridge tops.

MITIGATION STRATEGIES FOR THE 
NATURAL ENVIRONMENT (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
C. Topography. 

 
1. Relative to wildland fire behavior, topography does not change on a 

macro-scale such as slope, aspect, landforms, ridges, chimneys or saddles. 
 

2. Various topographic features can have a profound effect on wildland fire 
behavior including: 
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SLOPE > 50%

 

  
  
  
  
  
  
  
  
  
  
  

 
a. Slope. 
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SADDLES

 

  
  
  
  
  
  
  
  
  
  
  

 
b. Saddles. 
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CHIMNEYS/CHUTES

 

  
  
  
  
  
  
  
  
  
  
  

 
c. Chimneys/Chutes. 
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BOX CANYONS
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d. Box canyons. 
 

  
  RIDGE TOPS
  Fire burning along lateral ridges may change 
  direction.
  
  
  
  
  
  

Slide 1-65    
 

e. Ridge tops. 
 

MITIGATION STRATEGIES FOR THE   

NATURAL ENVIRONMENT (cont’d)
• Topographic features can be used as the 

basis for effective mitigation measures:

 
 
 

 
 
 

– Allowable building siting.   
– Ingress/Egress route locations.
– Fuel breaks.   
– Safety zones.

Slide 1-66

 
 
 
 
  

 
 
 
 
 

 
3. Topographic features can be used as the basis for effective mitigation 

measures such as building siting, ingress/egress route locations, fuel 
breaks, and safety zones. 
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• Vegetative fuels treatments.
– Widely deployed mitigation strategy.
– Experts should be involved.
– Requires understanding of:

-- Community expectations.
-- Local vegetative fuels and fire ecology.
-- Overall goal of the fuel treatment.

MITIGATION STRATEGIES FOR THE 
NATURAL ENVIRONMENT (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
D. Vegetative fuels treatments. 

 
1. The fuels treatment mitigation strategy is one of the most widely deployed 

interventions and is gaining acceptance throughout the country as a needed 
component to wildland fire safety. 

 
2. Experts should be consulted when designing fuels treatments in order to 

avoid damaging the environment and to ensure treatments will be effective 
and cost-effective. 

 
3. This strategy requires an understanding of the type of wildland fire 

behavior the community expects, the fuels and fire ecology of the local 
area, and the overall goal of the fuel treatment. 

 
4. Such projects may occur on private or public land and are intended to act 

as a buffer between communities or assets and nonmaintained wildland 
fuels. 
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FUEL MANAGEMENT 
STRATEGIES

Fuel breaks Road-side fuel treatments

Landscape area treatments Prescription burning
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5. Examples of fuel management mitigation strategies include: 
 

a. Fuel breaks: intended to modify fire behavior and spread by 
altering fuel beds in a linear alignment, typically situated along 
ridge tops and may include retained trees (shaded fuel breaks). 

 
b. Road-side fuel treatments: intended to reduce the likelihood of 

ignition sources along roadways and maintain ingress/egress 
capabilities. 

 
c. Landscape area treatments: intended to modify fire behavior by 

treating fuels over large areas in strategic locations or historic fire 
corridors; these treatments are typically conducted on large 
expanses of federal or private land (e.g., strategically placed area 
treatments). 

 
d. Prescription burning: intended to reduce fuel loading in key 

locations while considering vegetation-type characteristics and 
disturbance regimes. 
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Vegetation thinning

FUEL MANAGEMENT 
PRESCRIPTION STRATEGIES

Tree removal

 

  
  
  
  
  
  
  
  
  
  
  

 
6. Examples of fuel management prescription strategies: 

 
a. Vegetation thinning. 

 
- Thinning of vegetation involves an overall reduction or 

rearrangement of woody biomass to break up the horizontal 
and vertical continuity of fuels. 

 
- Site-specific conditions should dictate thinning percentages 

in relation to structures and will be heavily dependent on 
topography, vegetation type, and building construction 
characteristics. 
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- In cases where shrubs and/or trees require removal, root 
systems should be left intact where needed to maintain 
slope stability. In such cases, annual treatment of stump 
growth or resprouting may be needed to maintain reduced 
fuel load volumes. 

 
- Thinning is often accomplished through mechanical means. 

Where feasible and ecologically appropriate, consider 
following mechanical thinning and tree removal treatments 
with controlled burns in order to reduce surface fuel levels. 
In some cases it’s possible and less costly to accomplish 
thinning with fire alone. 

 
- Refer to National Fire Protection Association (NFPA) 

1144, Standard for Reducing Structure Ignition Hazards 
from Wildland Fire or WUI guidelines. 

 
b. Tree removal. 

 
- Removal of trees within the WUI should focus primarily on 

removing dead and dying trees; however, live tree removal 
may be necessary to improve vegetation spacing and reduce 
overall fuel continuity. 
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FUEL MANAGEMENT PRESCRIPTION 
STRATEGIES (cont’d)

Dead/Dying 
plant removal

Exotic/Invasive 
plant removal

 

  
  
  
  
  
  
  
  
  
  
  

 
c. Dead/Dying plant removal. 

 
- Removal of dead and dying plant material from the WUI 

helps reduce low fuel moisture biomass. This practice 
should also be conducted in combination with vegetation 
thinning efforts and may help reach or completely satisfy 
thinning objectives in some areas. Within the WUI, the 
goal is to reduce flame length to less than 4 feet. 
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d. Exotic/Invasive plant removal. 
 

- Removal of non-native and invasive plants from the WUI 
defensible space zone will help reduce the presence of 
undesirable species and enhance thinning efforts aimed at 
reducing overall biomass levels. 
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Pruning
Vertical separation

FUEL MANAGEMENT PRESCRIPTION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
e. Tree and shrub pruning. 

 
- Trees or large tree-form shrubs (reaching 4 feet or taller at 

maturity) that are to be retained in the WUI defensible 
space zone should be trimmed or pruned to reduce both 
vertical and horizontal fuel continuity. 

 
f. Vertical separation. 

 
- Pruning of tree branches to provide vertical clearance from 

understory vegetation. 
 

- Limits ladder fuels to reduce the potential for fire spread 
from ground fuels and low shrubs to higher trees and 
structures. 

 
- Tree pruning should not exceed 25 percent of total height. 
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Horizontal separation 

Vegetation grouping

FUEL MANAGEMENT PRESCRIPTION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
g. Horizontal separation. 

 
- Pruning/Removal of vegetation to provide increased 

horizontal clearance between plants to reduce potential fire 
intensity and spread. 

 
- Ideal is three times the height of the plant. 

 
- Horizontal separation serves to minimize fire spread from 

plant to plant and from plant to structure. 
 

h. Vegetation grouping. 
 

- Maintaining groups of shrubs is recommended to provide a 
mosaic pattern in the landscape. 

 
- However, shrub groups should be separated from other 

shrub groups according to the horizontal separation criteria 
discussed above. 
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Mowing
Chipping

FUEL MANAGEMENT PRESCRIPTION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
i. Mowing. 

 
- Mowing of native, non-native grasses and exotic weeds 

should be conducted to maintain grass heights at 4 inches 
or lower. 

 
- The focus should be primarily on invasive weed 

prevention, suppression and monitoring; focus should also 
be on properly timed and implemented grassland 
management (e.g., mowing, grazing) that promotes the 
establishment of less volatile native perennial grasses. 

 
- Mowing should take place before 10 a.m. to reduce the risk 

of wildland fire resulting from mowing activities. 
 

j. Chipping. 
 

- Chipping and spreading of existing dead biomass or debris 
resulting from fuel-reduction treatments within the WUI is 
an effective method for weed suppression. However, chip 
or mulch depth should not exceed 6 inches. 

 
- Some jurisdictions use the standard of 4 inches or less. It 

might not be possible to generalize across the country. 
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Grazing

Mastication

FUEL MANAGEMENT PRESCRIPTION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
k. Grazing. 

 
- Livestock (including goats) have proven to be an effective 

method for reducing fuel volumes in WUI areas. 
 

- Management, maintenance, public safety and 
environmental permitting issues should be considered prior 
to use of grazing as a mitigation strategy. 

 
l. Mastication. 

 
- Mastication is the operation of reducing vegetation volume 

by grinding, shredding or chopping material. This treatment 
can lower fuel bed depth, raise crown base height, increase 
fuel-ground contact to promote decomposition, and 
generate more fine materials. 
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Prescribed burning

FUEL MANAGEMENT PRESCRIPTION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
m. Prescribed burning. 
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- Intended to reduce fuel loads in key locations while 
considering vegetation-type characteristics and disturbance 
regimes. 
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• Key fuels treatment considerations.
– Select fuel modification locations strategically.
– Plan for ongoing maintenance.
– Consider whether proposed fuel modification will 

actually reduce WUI risk or just rearrange the fuels.
– Coordinate with all involved landowners and 

managers.
– Consider environmental trade-offs.

FUEL MANAGEMENT PRESCRIPTION 
STRATEGIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
n. Key considerations for fuels treatment strategies include: 

 
- Locate fuel breaks/modifications in strategic firefighting 

locations. 
 

- Plan for ongoing maintenance of treated areas. 
 

- Consider whether you are actually removing/reducing fuels 
(e.g., via controlled burning) or just rearranging their 
distribution. 

 
- Coordinate with the many landowners and agencies that 

will be involved. 
 

- Be prepared to demonstrate fire behavior changes through 
fire modeling as a result of fuel modifications. 

 
- Consider the environmental trade-offs — what firefighters 

consider as flammable, high-risk fuels may be valued as 
unique and diverse habitat by another stakeholder group. 
The fire safety perspective is only one of the viewpoints at 
play here. 
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DVD PRESENTATION

“PRESCRIBED FIRE: MAINTAINING 
THE BALANCE”
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ACTIVITY 1.1 
 

Mitigation Strategies for the Natural Environment 
 
Purpose 
 
Given a neighborhood from the Lakeshore community case study, identify a group of natural 
environment mitigation strategies that could be integrated into a CWPP for that neighborhood. 
 
 
Directions 
 
1. You are to work within your small table group for this activity. 
 
2. Refer to the Lakeshore Case Study, which is found in the appendix of your Student 

Manuals (SMs). 
 
3. The instructor will assign a specific Lakeshore neighborhood to each table group. 
 
4. Within your small group, reflect on the general information about Lakeshore and the 

information pertinent to your assigned neighborhood as you complete the activity. 
 
5. As a group, identify, discuss and select at least five mitigation strategies pertinent to the 

natural environment for your assigned Lakeshore neighborhood. Prioritize the selected 
strategies in preferred order to achieve the greatest degree of mitigation. 

 
6. List your selected mitigation strategies on an easel pad and be prepared to explain and 

justify your choices. 
 
7. Complete this portion of the activity within 20 minutes. 
 
8. Select a group representative to present the group’s choices to the class. 
 
9. The entire activity should be completed within 30 minutes. 
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VI. MITIGATION STRATEGIES FOR THE BUILT ENVIRONMENT 
 

Slide 1-79

• Modifying a physical (or built) environment 
to reduce susceptibility to wildland fire is 
generally a very effective and long-lasting 
mitigation strategy.

• Generally require less maintenance than 
other mitigation strategies.

MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT 

 

  
  
  
  
  
  
  
  
  
  
  

 
A. Modifying a physical (or built) environment to reduce susceptibility to wildland 

fire is generally a very effective and long-lasting mitigation strategy. 
 

B. Once these features are built and maintained as part of the community’s 
infrastructure, they require less maintenance than mitigations like vegetation 
management. 

 
C. The following represent example mitigation strategies for the built environment. 
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MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT (cont’d) 
• Land use planning.

– Zoning.

 

  
  
  
  
  
  
  
  
  
  
  

 
1. Land use planning. 

 
a. Zoning — categorizing land use can acknowledge the WUI threat 

and describe or zone land according to its WUI fire risk. 
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Examples: 
 

- The Farm Bill requires each state to designate wildland fire 
threats. 

 
- It is likely that the state forestry agency in your state has 

undertaken or participated in this effort. 
 

- California designates all state forestry-protected wildland 
fire lands (public and private) as fire hazard severity zones. 
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• Development densities — the pattern of 
buildings constructed in the WUI can 
reduce or exacerbate risk.

MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT (cont’d) 

 

  
  
  
  
  
  
  
  
  
  
  

 
b. Development densities — the pattern of buildings constructed in 

the WUI can reduce or exacerbate risk. 
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‒ A WUI is the line, 
area or zone where 
structures and 
other human 
development meet 
or intermingle with 
undeveloped 
wildland or 
vegetative fuels. 

MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT (cont’d) 

 

  
  
  
  
  
  
  
  
  
  
  

 
- A WUI is the line, area or zone where structures and other 

human development meet or intermingle with undeveloped 
wildland or vegetative fuels (definition approved by 
National Wildfire Coordinating Group (NWCG)). 
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MITIGATION STRATEGIES FOR   

THE BUILT ENVIRONMENT (cont’d) 
‒ A wildland urban 

 
 

 
 

intermix is an 
area where homes 
(structures) and 
infrastructure are 
intermingled 

 
 
 
 

 
 
 
 

among wildland
vegetative fuels.   
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- A wildland urban intermix is an area where homes 

(structures) and infrastructure are intermingled among 
wildland vegetative fuels. 

 
- These two terms are often used interchangeably. 

 

MITIGATION STRATEGIES FOR   

THE BUILT ENVIRONMENT (cont’d) 
• General land use plans.

– Communities often describe their overall 
development goals, housing, zoning, 
transportation, safety and economic 
development goals in terms of broad land use 
plans. 

– Can complement a CWPP.
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c. General land use plans. 

 
- Communities often describe their overall development 

goals, housing, zoning, transportation, safety and economic 
development goals in terms of broad land use plans. 

 
- See how local general plans can be used to complement a 

CWPP and vice versa. 
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MITIGATION STRATEGIES FOR   

THE BUILT ENVIRONMENT (cont’d) 
• Specific land use plans.

– More detailed plans often required for specific 
neighborhood or subdivision developments. 

– Can be made to be consistent with CWPP 

 
 
 
 

 
 
 
 

goals. 
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d. Specific land use plans. 

 
- Many communities require more detailed plans for specific 

subdivisions or development projects. 
 

- See how local specific development plans can be made 
consistent with CWPP goals. 

 

MITIGATION STRATEGIES FOR   

THE BUILT ENVIRONMENT (cont’d) 
• Building codes that 

address ignition-

 
 
 

 
 
 

resistant construction   
materials and 
methods.
– Roofs and vents.
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2. Building codes. 

 
a. Can reduce WUI fire risk by requiring ignition-resistant 

construction materials and methods. 
 

b. Examples. 
 

- Roofs. 
 

-- Roof covering (Roof Class A/B/C). 
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-- Roof assembly. 
 

-- Roofing vulnerabilities such as tile bird stops, drip 
edges, hips and valley protections. 

 
- Key point — roofs and vents are the most vulnerable to 

embers. 
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‒ Walls and decks.
-- Wood.
-- Composite.
-- Concrete.
-- Masonry.

MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT (cont’d) 

 

  
  
  
  
  
  
  
  
  
  
  

 
- Walls. 

 
-- Siding types. 

 
-- Fire ratings (one hour versus ignition-resistant). 

 
- Eaves and unenclosed spaces. 

 
- Decks. 

 
-- Wood. 

 
-- Composite. 

 
-- Concrete/Noncombustible. 

 
- Key point — decks and walls are generally the most 

vulnerable to the flammable landscape or homeowner 
products that are in close proximity. 
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  MITIGATION STRATEGIES FOR   THE BUILT ENVIRONMENT (cont’d)   – Energy systems that use aboveground 
storage containers.   
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- Consideration should also be given to energy systems such 
as propane that may use aboveground storage containers. 

 

MITIGATION STRATEGIES FOR   

THE BUILT ENVIRONMENT (cont’d) 
• Defensible space.

– Building construction 
without defensible space 
is not effective and vice 
versa.

• Survivable space.

 
 
 
 
 
 

 
 
 
 
 
 

– Goal is to prevent building 
damage without any   
suppression interventions.
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3. Defensible space — this topic is included in the built environment section 

because it is part of the building “envelope.” 
 

a. Building construction without defensible space is not effective and 
vice versa. 

 
- Recognizing this potential disparity is critical. 
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  MITIGATION STRATEGIES FOR   THE BUILT ENVIRONMENT (cont’d)   • Defensible space examples.
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b. “Defensible space” — the zone around a structure or infrastructure 
that has been modified to facilitate effective defensive wildland 
fire suppression strategies and tactics. 

 
- “Survivable space” — the zone around a structure or 

infrastructure that has been modified to prevent property 
damage from a wildland fire without any suppression 
interventions. 

 
  MITIGATION STRATEGIES FOR   THE BUILT ENVIRONMENT (cont’d)   

Home Ignition Zones   
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c. The concept of defensible space is based on home ignition zone 
principles (NFPA’s Firewise): 

 
- Zone 1 (structure ignition zone). 

 
-- Zero to 30 feet from the home. 

 
-- Plants should be carefully spaced, low growing and 

free of resins, oils and waxes that burn easily. 
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-- Mow the lawn regularly. Prune trees up 6 to 10 feet 
from the ground. 

 
-- Space conifer trees 30 feet between crowns. Trim 

back trees that overhang the house. 
 

-- Create a “fire-free” area within 5 feet of the home, 
using nonflammable landscaping materials and/or 
high-moisture-content annuals and perennials. 

 
-- Remove dead vegetation from under deck and 

within 10 feet of house. 
 

-- Consider fire-resistant material for patio furniture, 
swing sets, etc. 

 
-- Remove firewood stacks and propane tanks; they 

should not be located in this zone. 
 

-- Water plants, trees and mulch regularly. 
 

-- Consider xeriscaping if you are affected by water-
use restrictions. 

 
- Zone 2 (firebreak zone). 

 
-- 30 to 100 feet from the home. 

 
-- Leave 30 feet between clusters of two to three trees, 

or 20 feet between individual trees. 
 

-- Encourage a mixture of deciduous and coniferous 
trees. 

 
-- Create “fuel breaks,” like driveways, gravel 

walkways and lawns. 
 

-- Prune trees up 6 to 10 feet from the ground. 
 

- Zone 3 (reduced fuel zone). 
 

-- 100-200 feet beyond the home. 
 

-- Remove smaller conifers that are growing between 
taller trees. Remove heavy accumulation of woody 
debris. 
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-- Reduce the density of tall trees so canopies are not 
touching. 
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• Key considerations for a defensible space 
mitigation strategy:
‒ What type of 

educational and/or 
enforcement 
program will you 
have?

MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT (cont’d) 

 

  
  
  
  
  
  
  
  
  
  
  

 
d. Key considerations of a defensible space mitigation strategy 

include: 
 

- What type of educational and/or enforcement program will 
you have? 
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– What standards or requirements will there 
be?

Take a woodsy lot like this … and make it Firewise.

MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT (cont’d) 

 

  
  
  
  
  
  
  
  
  
  
  

 
- What standards or requirements will there be? 
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Slide 1-94

– How will you support the clearing of defensible 
space fuels?

MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT (cont’d) 

 

  
  
  
  
  
  
  
  
  
  
  

 
- How will you support the clearing of defensible space 

fuels? 
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– Will there be an inspection process?

MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT (cont’d) 

 

  
  
  
  
  
  
  
  
  
  
  

 
-- Will there be an inspection process? 
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– How will the program be maintained?

MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT (cont’d) 
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-- How will the program be maintained? 
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• Road/Transportation network.
– Ingress and egress concerns.
– Main arterials.
– Secondary roads.
– Driveways.

• Emergency evacuation capacity.

MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT (cont’d) 

 

  
  
  
  
  
  
  
  
  
  
  

 
4. Road/Transportation network — this part of the built environment is 

important because it directly affects the response and evacuation 
(access/egress) capability of the community. 

 
a. Ingress and egress routes. 

 
- Roads sufficiently wide to allow for two-way traffic in an 

emergency. 
 

- Main arterial roads. 
 

- Secondary roads; most codes require 18- to 24-foot width. 
 

- Private driveways; most codes require 8- to 12-foot width 
with 13 feet 6 inches of vertical clearance. 

 
- Communities must have ways to evacuate in the event of a 

wildland fire. This requires that thought be given to the 
volume of traffic, the time to exit the area safely, and 
whether critical roads have roadside fuel breaks to increase 
safety. 
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• Addressing.
– Individual buildings identifiable.

• Water supply.
– Volume, pressure and duration of flow.
– Reliability.
– Distribution system.
– Static water sources.

MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT (cont’d) 

 

  
  
  
  
  
  
  
  
  
  
  

 
b. Addressing. 

 
- Homes need to be identifiable for clear communications 

routing, key information, structure protection assignments, 
911 tracking, etc. 

 
- Proper addressing means that responders unfamiliar with 

the local community can still be effective at finding homes 
and citizens in need of protection. 

 
c. Water supply. 

 
Some type of community water supply is necessary to maintain the 
availability of firefighting water. These can take the form of: 

 
- Standard hydrant systems. 

 
- Rural hydrant systems. 

 
- Rural water tanks to include community or home-based, 

buried or aboveground, portable or stationary, and water 
tenders. 

 
- When developing a CWPP, contact the local water provider 

(if there is one) and determine the delivery, reliability and 
capability of the local water system. 
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• Lifeline utilities.  
– Potable water.
– Electrical power.
– Natural gas/propane. 
– Sanitary sewer.

MITIGATION STRATEGIES FOR 
THE BUILT ENVIRONMENT (cont’d) 

 

  
  
  
  
  
  
  
  
  
  
  

 
d. Lifeline utilities. 

 
- Water, electricity, gas, sewer. 

 
- Electrical lines are usually a greater fire concern than gas 

lines since they are more exposed (as overhead wires) than 
buried gas lines. 

 
- Electrical lines are often a source of fire ignition as well as 

a critical infrastructure feature. 
 

- This requires a prevention plan for that risk in the CWPP. 
 

- Discuss the following issues with local utility providers: 
 

-- Location of high-voltage transmission lines. 
 

-- Location of standard distribution lines. 
 

-- Power pole vegetation clearances and identification 
of poles. 
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ACTIVITY 1.2 
 

Mitigation Strategies for the Built Environment 
 
Purpose 
 
Given a neighborhood from the Lakeshore community case study, identify a group of built 
environment mitigation strategies that could be integrated into a CWPP for that neighborhood. 
 
 
Directions 
 
1. You are to work within your small table group for this activity. 
 
2. Refer to the Lakeshore Case Study. 
 
3. The instructor will assign a specific Lakeshore neighborhood to each table group. 
 
4. Within your small group, reflect on the general information about Lakeshore and the 

information pertinent to your assigned neighborhood as you complete the activity. 
 
5. As a group, identify, discuss and select at least five mitigation strategies pertinent to the 

built environment for your assigned Lakeshore neighborhood. Prioritize the selected 
strategies in preferred order to achieve the greatest degree of mitigation. 

 
6. List your selected mitigation strategies on an easel pad and be prepared to explain and 

justify your choices. 
 
7. Complete this portion of the activity within 20 minutes. 
 
8. Select a group representative to present the group’s choices to the class. 
 
9. The entire activity should be completed within 30 minutes. 
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VII. MITIGATION STRATEGIES FOR THE SOCIAL ENVIRONMENT 
 

Slide 1-101

• People’s knowledge, assumptions and 
value systems play a key role in 
determining the success of a CWPP. 

MITIGATION STRATEGIES FOR 
THE SOCIAL ENVIRONMENT

 

  
  
  
  
  
  
  
  
  
  
  

 
A. People’s knowledge, assumptions and value systems play a key role in 

determining the success of a CWPP. 
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What are some WUI 
attributes that might apply 
to the social environment?

MITIGATION STRATEGIES FOR THE 
SOCIAL ENVIRONMENT (cont’d)
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• WUI attribute examples in the social 
environment:
– Tolerance of change.
– Political risk tolerance.
– Willingness/Ability to support mitigation 

programs financially.
– Collaboration/Turf wars.
– Perception of acceptable risk.
– Emergency preparedness participation.

MITIGATION STRATEGIES FOR THE 
SOCIAL ENVIRONMENT (cont’d)
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1. WUI attribute examples in the social environment include: 
 

a. Tolerance of change. 
 

b. Political risk tolerance (e.g., for code adoption). 
 

c. Willingness/Ability to support mitigation programs financially. 
 

d. Collaboration or turf-building between agencies. 
 

e. Perception of acceptable risk. 
 

f. Emergency preparedness participation. 
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• Ability to change the social fabric of a 
community may be limited.

• Goal is to understand the psychology of 
community thinking and how to influence it. 

MITIGATION STRATEGIES FOR THE 
SOCIAL ENVIRONMENT (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
2. As with the natural environment, the ability to change a community’s 

social fabric and characteristics may be somewhat limited. However, the 
goal here is to understand the psychology of community thinking and 
determine how to best influence the process toward risk reduction. 

 
3. Education and knowledge building. 

 
a. Knowledge building is predictable. It often transitions from 

skepticism to awareness, and then ascends to acceptance and 
advocacy. 

 
b. The process of finding champions for an FAC provides exposure to 

the range of human perceptions and attitudes about WUI issues. 
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c. Pay attention to the research done on social behaviors about 
wildland fire. Consider partnering with local social scientists to 
survey your community so you can learn what they care about (and 
tailor your messages accordingly) and to help you gauge whether 
your efforts are being successful. 

 
d. The mitigation goal of education is the change in human 

behavior. 
 

- There are many programs that have gone beyond the 
effective educational campaigns such as Smokey Bear in an 
attempt to address the complexities of the WUI fire risk. 

 
- While Smokey Bear focused on prevention, many of the 

more recent/current programs focus on mitigation. 
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• WUI educational programs.
– Knowledge-building often transitions from 

skepticism to awareness to acceptance and 
then advocacy.

– Goal is behavioral change relative to WUI 
mitigations.

– Many educational programs focus on 
mitigation rather than traditional prevention 
approach.

WILDLAND URBAN INTERFACE 
EDUCATION PROGRAMS

 

  
  
  
  
  
  
  
  
  
  
  

 
B. WUI community/public education programs. 

 
There are many educational programs that support wildland fire prevention, 
planning, mitigation and preparedness. The following are examples that are in use 
nationally or regionally: 
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WILDLAND URBAN INTERFACE 
EDUCATION PROGRAMS (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
1. FACs (http://www.fireadapted.org/). 

 
a. The Fire Adapted Communities Coalition is a group of partners 

committed to helping people and communities in the WUI adapt to 
living with wildland fire and reduce their risk for damage, without 
compromising firefighter or civilian safety. 

 
b. The coalition provides information and expertise on the 

development of this website and other activities related to FACs. 
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WILDLAND URBAN INTERFACE 
EDUCATION PROGRAMS (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
2. International Association of Fire Chiefs (IAFC) — Ready, Set, Go! 

(http://www.wildlandfirersg.org/Web Resources). 
 

a. The Ready, Set, Go! program, managed by the IAFC, seeks to 
develop and improve the dialogue between fire departments and 
the residents they serve. 
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b. Launched nationally in March 2011 at the Wildland-Urban 
Interface (WUI 2011) Conference, the program helps fire 
departments to teach individuals who live in high-risk wildland fire 
areas — and the WUI — how to best prepare themselves and their 
properties against fire threats. 

 
c. The Ready, Set, Go! program helps residents be “ready” with 

preparedness understanding, be “set” with situational awareness 
when fire threatens, and to “go,” acting early when a fire starts. 

 
d. Now in its second year nationally, the program has over 500 

member departments and agencies representative of 46 states. 
 

e. It continues to work in complimentary and collaborative fashion 
with existing wildland fire public education efforts, like Firewise, 
and amplifies those messages to individuals to better achieve the 
common goal we all share of FACs. 

 
f. The Ready, Set, Go! program provides the implementation 

guidance, background knowledge, and presentation tools to assist 
fire departments in delivering the program message: 

 
g. Ready — be ready, be Firewise. Take personal responsibility and 

prepare long before the threat of a wildland fire so your home is 
ready in case of a fire. Create defensible space by clearing brush 
away from your home. Use fire-resistant landscaping and harden 
your home with fire-safe construction measures. Assemble 
emergency supplies and belongings in a safe place. Plan escape 
routes and make sure all those residing within the home know the 
plan of action. 

 
h. Set — situational awareness. Pack your emergency items. Stay 

aware of the latest news and information on the fire from local 
media, your local fire department, and public safety. 

 
i. Go — act early! Follow your personal wildland fire action plan. 

Doing so will not only support your safety, but it will allow 
firefighters to best maneuver resources to combat the fire. 
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WILDLAND URBAN INTERFACE 
EDUCATION PROGRAMS (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
3. NFPA’s Firewise (http://www.firewise.org/Web Resources). 

 
Interactive Firewise Communities Map (http://www.firewise.org/ 
communities/firewise-map.aspx). 

 
a. NFPA’s Firewise Communities program encourages local 

solutions for wildland fire safety by involving homeowners, 
community leaders, planners, developers, firefighters and others in 
the effort to protect people and property from wildland fire risks. 

 
b. Co-sponsored by the U.S. Department of Agriculture (USDA) 

Forest Service, the U.S. Department of the Interior, and the 
National Association of State Foresters (NASF). 

 
c. Teaches people how to adapt to living with wildland fire and 

encourages neighbors to work together and take action now to 
prevent losses. We all have a role to play in protecting ourselves 
and each other from the risk of wildland fire. 

 
d. Nearly 900 communities participate in 40 states, with more than 80 

percent remaining active over 10 years. 
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WILDLAND URBAN INTERFACE 
EDUCATION PROGRAMS (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
4. University of Nevada at Reno — Living With Fire 

(http://www.livingwithfire.info/) (http://imedia.unr.edu/cooperative_exten 
sion/FireSafeBuildingMaterials.asx). 

 
a. The Living With Fire program began in 1997 when Ed Smith and 

Paul Tueller of University of Nevada, Reno and Fire Chief Loren 
Enstaad of the Sierra Front Wildfire Cooperators applied for and 
received a Nevada Agricultural Experiment Station/Nevada 
Cooperative Extension Joint Program grant. 

 
b. Together with Nevada’s firefighting organizations, they developed 

a set of consistent wildland fire threat reduction recommendations 
for Nevadans. 

 
c. Since then, these recommendations have been shared with 

thousands of homeowners living in fire prone areas throughout the 
country. 

 
d. Today, Living With Fire is a collaborative effort involving many 

organizations and is managed by University of Nevada 
Cooperative Extension. Visit our sponsors page for additional 
information about these partnering organizations. 
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WILDLAND URBAN INTERFACE 
EDUCATION PROGRAMS (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
5. Federal Emergency Management Agency (FEMA)/Department of 

Homeland Security (DHS) — Ready.gov (http://www.ready.gov/ 
wildfires). 

 
This is FEMA’s all-hazards public preparedness website and program. It 
may be repeated at the local level such as http://www.readyoc.org/. 
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WILDLAND URBAN INTERFACE 
EDUCATION PROGRAMS (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
6. Insurance Institute for Business and Home Safety (IBHS) 

(http://www.ibhs.org/). 
 

a. The IBHS is a nonprofit institute funded by member insurance 
companies. 

 
b. IBHS focuses on mitigations that reduce structural losses from 

natural hazards and has designed a unique testing center. 
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c. The IBHS research center is a full-scale laboratory that allows a 
full-size home to test for ember and heat wildland fire exposures. 
(See video for example of ember exposure test http://vimeo.com/ 
22751346.) 

 
d. The IBHS also publishes regionally specific WUI informational 

materials for both the public and insurance companies to use. 
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WILDLAND URBAN INTERFACE 
EDUCATION PROGRAMS (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
7. National Institute for Standards and Technology (NIST). 

 
a. NIST has developed several programs to support WUI efforts. 

 
b. NIST programs range from building and fire codes research to fire 

behavior modeling, damage assessment research programs, first 
responder safety, and community resiliency. 
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WILDLAND URBAN INTERFACE 
EDUCATION PROGRAMS (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
c. Step 1: Click and explore (http://www.nist.gov/wildland-urban-

interface-wui-fires.cfm). 
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d. Step 2: Click and show “With Its Dragon, NIST Aims to Reduce 
the Toll of Wildfires” video (http://www.nist.gov/el/fire_ 
research/fire-051413.cfm). 

 
  WILDLAND URBAN INTERFACE   EDUCATION PROGRAMS (cont’d)   
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8. American Red Cross. 

 
a. The American Red Cross is a national agency primarily 

responsible for sheltering people who have been displaced during 
an emergency event such as a wildland fire. 

 
b. The agency has information specific to wildland fire events and a 

2012-released “Wildfire App” (http://www.redcross.org/news/ 
article/New-Red-Cross-Wildfire-App-Brings-Safety-Information-
to-Mobile-Devices). 

 
9. The Nature Conservancy (TNC). 

 
a. TNC is a leading conservation organization working around the 

world to protect ecologically important lands and waters for nature 
and people. 

 
b. In all 50 states and more than 30 countries — protecting habitats 

from forests to grasslands to coral reefs. 
 

c. In the U.S., typically employ prescribed fire across more than 
100,000 acres every year. 

 
d. TNC staff follow NWCG standards and frequently work with 

federal, state and local partners on fire and restoration projects 
(http://www.nature.org/). 

 
  

SM 1-76 

http://www.nist.gov/el/fire_research/fire-051413.cfm
http://www.nist.gov/el/fire_research/fire-051413.cfm


MITIGATION STRATEGIES 

Slide 1-115

WILDLAND URBAN INTERFACE 
EDUCATION PROGRAMS (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
10. The Fire Learning Network (FLN). 

 
a. The FLN is a cooperative program of the Forest Service, 

Department of the Interior agencies — Bureau of Indian Affairs, 
Bureau of Land Management, Fish and Wildlife Service and 
National Park Service — and TNC. 

 
b. The FLN includes 47 public/private collaborations through which 

more than 200 stakeholders develop solutions to local fire 
problems, and training, planning and outreach programs that 
support partners’ fire management. 

 
c. Click and explore (http://conservationgateway.org/fln). 
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• Awareness of how demographics play a 
role in understanding risk and the 
community social character.
– Income and education levels.
– Home ownership, absentee owners, renters.
– Commuter or local employment influences.
– Family structures and school participation.
– Age and gender.

COMMUNITY DEMOGRAPHICS

 

  
  
  
  
  
  
  
  
  
  
  

 
C. Community demographics. 

 
1. Important to understand how community demographics play a role in both 

understanding the risks and the social character of the community. 

SM 1-77 



MITIGATION STRATEGIES 

Examples of key demographics include: 
 

a. Income and education levels. 
 

b. Home ownership or renter and absentee ownership. 
 

c. Commuter or local employment influences. 
 

d. Family structures and school participation. 
 

e. Age and gender. 
 

2. Demographic data resource — U.S. Census Bureau (https://www. 
census.gov/main/www/access.html). 

 
Online mapping tools (Geographic Information System (GIS)-compatible 
data files). 
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• A continuous “conversation” with the 
community relative to WUI risk.
– Essential to a successful FAC initiative.
– Labor-intensive.
– Should never stop once begun.
– Involves personal contacts, relationship 

building and negotiation.
– Set goals for social environment behaviors. 

COMMUNITY CONVERSATION

 

  
  
  
  
  
  
  
  
  
  
  

 
3. Community conversation. 

 
a. As your team pursues development of social mitigation strategies, 

one of the key commitments that must be made is the continuous 
“conversation” you will have with your community. 

 
b. This dialogue, including key messaging, is most effective when 

tailored specifically to the intended audience. 
 

- “The key that fits the lock.” 
 

- Facilitates community engagement, compliance, etc. 
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c. This “conversation” is labor-intensive and never stops once begun. 
However, it represents one of the most important strategies that 
will help advance a CWPP. 

 
d. Social mitigations require contact, conversation, relationship 

building, and negotiation with stakeholders. 
 

e. It is important to set goals for the social environment behaviors 
that will help advance a CWPP. 
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What are some 
examples of indications 
that your CWPP is 
having an impact?

COMMUNITY 
CONVERSATION (cont’d)
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• Examples that indicate CWPP impact is occurring:
– Number of people attending CWPP-related meetings.
– Increased number of people engaging the CWPP dialogue. 
– Hearing positive anecdotal comments.
– Positive change in community survey results.
– Participation in mitigation projects. 

DEMONSTRATING COMMUNITY WILDFIRE 
PROTECTION PLAN IMPACTS

 

  
  
  
  
  
  
  
  
  
  
  

 
f. Examples that indicate impact is occurring include: 

 
- Number of people attending CWPP-related meetings who 

are present to engage in dialogue about the plan. 
 

- Hearing people talk about the plan in a positive manner. 
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- Community/Neighborhood survey response changes from 
one year to the next on risk perceptions. 

 
- Participation in mitigation projects. 
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ACTIVITY 1.3 
 

Mitigation Strategies for the Social Environment 
 
Purpose 
 
Given a neighborhood from the Lakeshore community case study, identify a group of social 
environment mitigation strategies that could be integrated into a CWPP for that neighborhood. 
 
 
Directions 
 
1. You are to work within your small table group for this activity. 
 
2. Refer to the Lakeshore Case Study. 
 
3. The instructor will assign a specific Lakeshore neighborhood to each table group. 
 
4. Within your small group, reflect on the general information about Lakeshore and the 

information pertinent to your assigned neighborhood as you complete the activity. 
 
5. As a group, identify, discuss and prioritize at least five broad mitigation strategies 

pertinent to the social environment for your assigned Lakeshore neighborhood. 
 
6. List your selected mitigation strategies on an easel pad and be prepared to explain and 

justify your choices. 
 
7. Complete this portion of the activity within 20 minutes. 
 
8. Select a group representative to present the group’s choices to the class. 
 
9. The entire activity should be completed within 30 minutes. 
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VIII. MITIGATION STRATEGIES FOR THE RESPONSE ENVIRONMENT 
 

Slide 1-121

• Suppression/Response capability —
integral element of the overall WUI 
mitigation strategy.

• Assessing WUI fire response capability is 
not an exact science.
‒ National Fire Protection Association (NFPA) 

1143, Standard for Wildland Fire Management
provides guidelines.
-- Community risk tolerance.
-- Community fiscal capacity.
-- Type of fire department.

MITIGATION STRATEGIES FOR 
THE RESPONSE ENVIRONMENT

 

  
  
  
  
  
  
  
  
  
  
  

 
A. Suppression/Response capability — fire response capability is an integral element 

of the overall WUI mitigation strategy. 
 

B. This topic can also be included as part of the built environment because it is 
comprised of tangible resources that exist within the community infrastructure 
capabilities. 

 
C. Assessing a WUI fire response capability is not an exact science. 

 
1. National standards such as NFPA 1143, Standard for Wildland Fire 

Management provide guidelines for determining required suppression 
forces. 

 
2. This will often tie directly to other service levels the fire agency provides 

such as: 
 

a. The community’s level of risk tolerance. 
 

b. Its financial capacity. 
 

c. The type of fire department that exists. 
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What are some examples 
of potential elements of a 
WUI fire response 
capabilities assessment?

MITIGATION STRATEGIES FOR THE 
RESPONSE ENVIRONMENT (cont’d)
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• Key components:
– Staffing levels for WUI fires.
– Equipment types and capabilities.
– Wildland personal protective equipment 

(PPE).
– Wildland fire training and competencies.
– Cooperative response agreements.
– Evacuation and sheltering training/drills.

RESPONSE CAPABILITIES

 

  
  
  
  
  
  
  
  
  
  
  

 
D. Key components of assessing WUI fire response capabilities should include: 

 
1. Staffing capability for small, medium and large fires. 

 
2. Equipment types and capability. 

 
3. Personal protective equipment (PPE). 

 
4. Firefighter training and competency. 

 
5. Cooperative response agreements. 

 
6. Departmental/Regional response drills. 
 
7. Community evacuation and sheltering training/drills. 
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– Community emergency preparedness 
planning.

– Wildland fire preplans.
– Communications interoperability.
– Cooperator agency capabilities.
– Private local firefighting resources.
– All-hazards response planning with local, 

state and federal agencies.

RESPONSE CAPABILITIES (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
8. Community emergency preparedness planning. 

 
9. Wildland fire preplans. 

 
10. Communications systems such as: 

 
a. Radio/Data interoperability. 

 
b. Mapping systems. 

 
c. Automatic Vehicle Locator (AVL) systems. 

 
d. Community notification systems. 

 
11. Cooperator agency capabilities. 

 
12. Private local firefighting resources. 

 
13. All-hazards disaster response and recovery planning with local, state and 

federal agencies. 
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Slide 1-125

• What is your group’s opinion of the 
response environment attributes within the 
greater Lakeshore 
region?

• What are its 
strengths?

• Where could 
enhancements be 
made? 

RESPONSE CAPABILITIES (cont’d)
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ACTIVITY 1.4 
 

Putting It All Together — Wildland Urban Interface Mitigation Strategies 
 
Purpose 
 
To analyze the mitigation strategies implemented by the City of Colorado Springs prior to the 
2012 Waldo Canyon fire, including the 2011 Colorado Springs CWPP, which could potentially 
be integrated into your CWPPs. 
 
 
Directions 
 
1. View the “Creating Fire Adapted Communities: A Case Study from Colorado Springs 

and the 2012 Waldo Canyon Fire” video (http://www.youtube.com/watch?feature= 
player_embedded&v=4p9VYKoq3qE). 

 
2. Review the following documents that were assigned as homework the evening prior to 

this activity: 
 

a. “Lessons Learned from Waldo Canyon.” 
 

b. “City of Colorado Springs Community Wildfire Protection Plan” (2011). 
 

c. “Waldo Canyon Fire Final After Action Report” (April 2013). 
 
3. Complete the review within 30 minutes. 
 
4. Each table group is assigned a WUI hazard attribute environment as follows: 
 

a. Group 1: built environment. 
 

b. Group 2: natural environment. 
 

c. Group 3: social environment. 
 

d. Group 4: response environment. 
 
5. Within your small group, reflect on and discuss the key learning points, recommendations 

and useful information relative to your assigned environment that were evident in the 
Colorado Springs overview. 
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6. As a group, prepare a 10-minute presentation that addresses the following: 
 

a. What (in your opinion) was the level of WUI preparedness in Colorado Springs? 
Why and how was it orchestrated? 
 
  
 
  
 
  
 

b. What key points did you discover related to the mitigation environment assigned 
to your group? How did Colorado Springs use the mitigations? 
 
  
 
  
 
  
 

c. What tools, policies, philosophies and/or resources did Colorado Springs use that 
are important for overall WUI fire mitigation success? 
 
  
 
  
 
  
 

d. What are the main things you learned as part of your review (i.e., learner “take-
aways”)? 
 
  
 
  
 
  
 

7. Complete Step 6 within 35 minutes. 
 
8. Select a group representative to present your findings to the class. 
 
9. The entire activity should be completed within 120 minutes. 
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IX. SUMMARY 
 

Slide 1-128

SUMMARY
• Multiple elements required to create an 

FAC.
• A CWPP is a community-based wildland

fire planning tool.
• General risk-reduction strategies (five E’s).
• Mitigation strategies can be applied to the 

built, natural, social and response 
environments.
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NATIONAL WILDFIRE COORDINATING GROUP 
WILDLAND URBAN INTERFACE KEY 

MESSAGES PMS 476 MAY 2012 
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APPENDIX B 
 
 

“LESSONS LEARNED FROM WALDO CANYON” 
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“CITY OF COLORADO SPRINGS COMMUNITY 
WILDFIRE PROTECTION PLAN” (2011) 
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“WALDO CANYON FIRE FINAL AFTER ACTION 
REPORT” (APRIL 2013) 
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WILDLAND URBAN INTERFACE: FIRE-ADAPTED COMMUNITIES — STRATEGIES FOR DEVELOPING A 
FIRE-ADAPTED COMMUNITY 

 
 
 
 
 
 
 
 
 
 

UNIT 2: 
TECHNICAL TOOLS TO SUPPORT FIRE-

ADAPTED COMMUNITIES 
 
 
 

TERMINAL OBJECTIVE 
 
The students will be able to 
 
2.1 Identify how technical tools that support development of a fire-adapted community (FAC) can be used in 

their locality. 
 
 

ENABLING OBJECTIVES 
 
The students will be able to: 
 
2.1 Give examples of how national codes and standards can be integrated into a Community Wildfire 

Protection Plan (CWPP) to support an FAC. 
 
2.2 Describe the technical tools that can be used to support a CWPP and FAC initiative. 
 
2.3 Explain how fire modeling technology can be used to support a CWPP and FAC initiative. 
 
2.4 Articulate how to integrate a wildland fire preplan into a CWPP. 
 
2.5 Discuss strategies that other communities are using to mitigate wildland fire and develop FACs. 
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

UNIT 2:
TECHNICAL TOOLS TO 

SUPPORT FIRE-ADAPTED 
COMMUNITIES 

Slide 2-1  

  
  
  
  
  
  
  
  
  
  
  

 

ENABLING OBJECTIVES
• Give examples of how national codes and 

standards can be integrated into a 
Community Wildfire Protection Plan 
(CWPP) to support a fire-adapted 
community (FAC).

• Describe the technical tools that can be 
used to support a CWPP and FAC 
initiative.
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ENABLING OBJECTIVES 
(cont’d)

• Explain how fire modeling technology can 
be used to support a CWPP and FAC 
initiative.

• Articulate how to integrate a wildland fire 
preplan into a CWPP.

• Discuss strategies that other communities 
are using to mitigate wildland fire and 
develop FACs.
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

I. TECHNICAL TOOLS TO SUPPORT A FIRE-ADAPTED COMMUNITY 
 

TECHNICAL TOOLS TO SUPPORT 
A FIRE-ADAPTED COMMUNITY 

What is a code?
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A. Codes and standards. 

 

TECHNICAL TOOLS TO SUPPORT A 
FIRE-ADAPTED COMMUNITY (cont’d)

• Codes.
– Systematically arranged and comprehensive 

collection of laws. 
– Use the word “shall” as opposed to “should.”
– Becomes law when formally adopted by the 

appropriate authority.
– One of many tools to support an FAC.
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1. Codes. 

 
a. A code is a systematically arranged and comprehensive collection 

of laws. It generally defines what needs to be accomplished. 
 

b. Codes contain mandatory requirements and typically use the word 
“shall” as opposed to “should.” 

 
c. Codes become law when formally adopted by the appropriate 

authority. 
 

d. Codes are a tool, but not the only tool, to support a fire-adapted 
community (FAC). 
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

What is a standard?

Slide 2-6
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• Standards.
– Description of a method or process for 

accomplishing a task. 
– Written in a format suitable for reference by 

another code or can be adopted on their 
own.

– Detail how something is to be done. 
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2. Standards.  

 
a. A standard is a description of a method or process for 

accomplishing a task. It generally describes how something 
technical will be accomplished. 

 
b. Standards are written in a format that is generally suitable for 

reference by another code or can be adopted on their own. 
 

c. Standards detail how something is to be done in order to comply 
with an applicable code.  

 
d. An industry may have a standard specific to their practices. 

 
e. Standards use a peer-reviewed and adopted process.  
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

• Authority having jurisdiction (AHJ).
– Agency, entity or individual that has the vested 

authority to enact, interpret or enforce codes 
and standards. 

– Examples of AHJs include:
-- Cities.
-- Counties.
-- States.
-- Fire chiefs, building officials, state fire marshals, 

etc. 
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3. Authority having jurisdiction (AHJ).  

 
a. The AHJ is the agency, entity or individual that has the vested 

authority to enact, interpret or enforce codes and standards.  
 

b. Examples of AHJs include: 
 
- Cities. 
 
- Counties. 
 
- States. 
 
- Fire chiefs, building officials, state fire marshals, etc., can 

act as an AHJ for the jurisdiction they represent.  
 

• Most codes and standards in use today 
come from nationally developed model 
codes and adopted standards.

• National Fire Protection Association (NFPA) 
standards carry no legal authority unless
adopted by state or local jurisdiction.
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4. Most codes and standards in use today come from nationally developed 

model codes and adopted standards.  
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

a. Codes and standards are compiled by technical or practical experts. 
 

b. They are a blend of research, testing results, experience and 
problem-solving in a peer-based development process.  

 
B. Wildland urban interface (WUI)-specific codes and standards. 

 
1. National Fire Protection Association (NFPA). 

 
Consensus standards carry no legal authority unless adopted as a state or 
local code. 

 
2. NFPA 1141 through 1144 (listed in “Your Role in Fire-Adapted 

Communities”) address both rural area and WUI-specific fire protection 
issues and, as standards, can be adopted along with local codes.  

 

WILDLAND URBAN INTERFACE 
SPECIFIC CODES AND STANDARDS

• NFPA 1141, Standard for Fire Protection 
Infrastructure for Land Development in 
Wildland, Rural, and Suburban Areas.

• NFPA 1142, Standard on Water Supplies 
for Suburban and Rural Fire Fighting.
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a. NFPA 1141, Standard for Fire Protection Infrastructure for Land 

Development in Wildland, Rural, and Suburban Areas. 
 

- This standard describes the overall fire protection, 
roadways, water sources, fire suppression planning, and 
land use issues associated with general development. 

 
- While NFPA 1141 is not specific to the WUI, it represents 

a good starting point if the local jurisdiction does not have 
other adopted codes with similar provisions.  

 
b. NFPA 1142, Standard on Water Supplies for Suburban and Rural 

Fire Fighting. 
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

- This standard defines water flow and delivery 
requirements, engineering standards, and alternative 
systems for providing adequate water in rural and suburban 
environments.  

 

WILDLAND URBAN INTERFACE SPECIFIC 
CODES AND STANDARDS (cont’d)

• NFPA 1143, Standard for Wildland Fire 
Management.

• NFPA 1144, Standard for Reducing Structure 
Ignition Hazards from Wildland Fire.
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c. NFPA 1143, Standard for Wildland Fire Management. 

 
- This standard provides minimum requirements to fire 

protection organizations on the management of wildland 
fire, including prevention, mitigation, preparation and 
suppression.  

 
d. NFPA 1144, Standard for Reducing Structure Ignition Hazards 

from Wildland Fire. 
 
- This standard provides a methodology for assessing 

wildland fire ignition hazards around existing structures, 
residential developments and subdivisions. 

 
- It also assesses improved property or planned property 

improvement that will be located in a WUI area, and it 
provides minimum requirements for new construction to 
reduce the potential of structure ignition from wildland 
fires. 
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

• International Code Council (ICC) — WUI code.
– Part of a “family” of national model codes.
– “Stand-alone” code that addresses WUI issues 

specifically.
– Consistent with the building, fire, electrical and other 

codes that ICC publishes. 
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3. International Code Council (ICC) — WUI code. 

 
a. This particular code is part of a “family” of national model codes 

adopted by federal, state and local entities. 
 

b. The ICC WUI code is a “stand-alone” code that addresses WUI 
issues specifically. 

 
c. In addition, it is consistent with the building, fire, electrical and 

other codes that ICC publishes.  
 

d. The provisions of this code apply to the construction, alteration, 
movement, repair, maintenance and use of any building, structure 
or premises within the WUI areas located within the AHJ. 

 

• Insurance Services Office standards.
– Uses a grading classification system to measure fire 

protection.
– Assigns a score of 1 to 10 to communities. 
– The Insurance Services Office offers other WUI 

products like “Fireline.” 
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4. Insurance Services Office standards.  
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

a. The Insurance Services Office uses a grading classification system 
to measure fire protection resources. 

 
b. Commonly termed the Property Protection Classification (PPC) 

system, this rating assigns a score of 1 to 10 to a community 
through a review process conducted every 10 years or so.  
 
- Class 1 represents superior fire protection; Class 10 

represents fire protection that does not meet the Insurance 
Services Office’s minimum criteria. 

 
- The PPC is considered a uniform way of measuring the 

capacity of fire protection. 
 
- PPC often has split scores (e.g., 3/8) for suburban/rural 

departments that protect both municipal (hydrant-equipped) 
and rural (nonhydrant-equipped) service areas.  

 
- This grading process changed in 2013 and now scores a fire 

department’s fire prevention, training, public education and 
other mitigation efforts, as well as response criteria.  

 
c. The Insurance Services Office also offers other WUI products, like 

“Fireline,” which specifically assess the wildland fire risk to an 
address by using remote sensing to evaluate the fuels, slope and 
road access. 
 
- This is currently available in seven Western states 

(http://www.iso.com/Products/LOCATION/LOCATION-
Wildfire-Services.html). 

 
5. State and local examples of building codes. 
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

a. Colorado Springs, Colorado — Waldo Canyon Fire Rebuild 
Provisions: Hillside Ignition-Resistant Construction (Appendix A, 
http://www.springsgov.com/SIB/files/Waldo_Canyon_Fire_ 
Rebuild_Provisions_Agreement_Letter[1](4).pdf). 
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b. State of Montana — “Guidelines for Development Within the 

Wildland-Urban Interface.” 
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c. State of California — California State Building Code, Chapter 7A 

and California Fire Code, Chapter 47 (Appendix B). 
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

TECHNICAL TOOLS TO SUPPORT 
A FIRE-ADAPTED COMMUNITY

• Overview of the code adoption process.
– Public policy often created after disaster.
– National code organizations exist to help 

develop/accredit codes, standards and 
recommended practices.

– Updated through review and development.
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C. Overview of the code adoption process.  

 
1. Historically, public policy has emerged in response to a disaster. 
 
2. As fires occurred and investigators identified deficiencies, codes and 

public policy were altered to prevent similar future conditions. 
 

3. National code organizations exist to help develop/accredit codes, 
standards and recommended practices. 

 
4. Codes, standards and recommended practices are kept up to date through a 

review and development process. 
 

TECHNICAL TOOLS TO SUPPORT A 
FIRE-ADAPTED COMMUNITY (cont’d)

– Jurisdiction will decide to adopt or modify a 
code and use a “model” as a starting point. 

– Two major organizations are ICC and NFPA.
– Documents often work in tandem.
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5. Generally, a jurisdiction will decide to adopt or modify a code and will use 

a “model” as a starting point.  
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

6. This model can be one of the national models; a model from another 
entity, such as an organization or local entity; or an example in use from 
another community.  

 
7. The two major codes and standards organizations in the United States are 

ICC and NFPA. 
 
8. In many cases, ICC and NFPA documents work in tandem to support one 

another. 
 
9. Compliance with a code or standard is often at the direction of the AHJ. 
 
10. Sometimes, an AHJ will adopt only sections of a code or standard. 
 
11. Often, a code or standard is adopted after a major incident. Without public 

outcry, implementation of more stringent codes would not take place. 
 

• A percentage of the 
public often resists 
new codes and 
standards based on 
a belief that they 
infringe on personal 
liberties.
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TECHNICAL TOOLS TO SUPPORT A 
FIRE-ADAPTED COMMUNITY (cont’d)

 

  
  
  
  
  
  
  
  
  
  
  

 
12. On the contrary, even after large incidents occur and changes are 

implemented, a percentage of the public often resists new codes and 
standards based on a belief that they infringe on personal liberties. 
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

• WUI code adoption considerations.
– Codes and standards are a very effective 

means of reducing risk to the built 
environment.

– Often controversial because of the power of 
law behind it.
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D. WUI code adoption considerations.  

 
1. Proposing the use of a code (public policy) will likely be one of the 

mitigation strategies selected for inclusion into a Community Wildfire 
Protection Plan (CWPP). 

 
2. Codes and standards are a very effective means of reducing risk to the 

built environment. 
 
3. The adoption of public policy is often one of the most controversial 

strategies because it has the power of law behind it in terms of 
enforceability. 

 
4. Codes and standards usually apply to construction requirements for new 

buildings, but they can also specify requirements for the following:  
 

a. Retrofits to existing construction (roof replacements). 
 

b. Defensible space requirements. 
 

c. Rebuilding after significant fire loss. 
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

WILDLAND URBAN INTERFACE 
CODE ADOPTION PROCESS

• Select a base code.
• Identify the appropriate code official.
• Determine adoption process.
• Decide if you will be amending an existing 

code or proposing a new one.

Slide 2-21  

  
  
  
  
  
  
  
  
  
  
  

 
E. WUI code adoption process.  

 
1. Select an appropriate base code to use as your base document. 

 
a. This can be one or more NFPA standards, the ICC WUI code, or 

any other applicable code from another jurisdiction.  
 

b. Model codes and standards are good base documents because an 
AHJ is permitted to use them in their entirety. 

 
c. The AHJ can cut, change, modify or add any sections desired if the 

overarching code authority allows it.  
 

d. Some states limit local authority by statute. 
 
- “Mini/Maxi” states adopt codes at a state level and require 

that any action taken locally stays within both the minimum 
and maximum provisions of the state code.  

 
- This strategy is employed to ensure some consistency of 

code from one jurisdiction to the next and to create some 
predictability to cost of construction for the building 
industry.  

 
2. When considering a base code, it is critical to identify who the appropriate 

code official shall be. 
 
3. Determine whether this is a state, county, city or fire district adoption 

process. 
 
4. Decide if you will be amending an existing code or proposing an entirely 

new one. 
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

WILDLAND URBAN INTERFACE 
CODE ADOPTION PROCESS (cont’d)

• Determine scope of base document.
• Working relationship with code official.
• Create plan for adoption process. 
• Be prepared for community controversy.
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5. Determine if the base document will be comprehensive in scope or apply 

only to a certain set of WUI requirements. 
 
6. Examples include: 

 
a. Building code for construction requirements. 

 
b. Conservation or environmental departments for fuels, vegetation or 

hillside ordinances. 
 

c. Planning departments for development standards, such as water, 
roads and parcel requirements. 

 
7. Develop a good working relationship with that code official, and create a 

plan for the appropriate adoption process in your community.  
 

8. Be prepared for community controversy. 
 

a. Research facts. 
 

b. Know what the effect of the code will be in terms of improving 
loss statistics. 

 
c. Collaborate with national colleagues that have already had 

experience with the process you are considering.  
 
d. Many jurisdictions are attempting WUI codes and can learn from 

one another.  
  

SM 2-16 



TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

• Significant findings.
– Most communities adopted first set of WUI 

regulations in response to a major wildland 
fire.

– Public often skeptical but usually accepts or 
supports the WUI standards if a strong public 
education effort is made.
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F. Significant findings:  

 
1. Most interviewed communities adopted their first set of WUI regulations 

in response to a major wildland fire. 
 
2. A small minority of communities adopted WUI regulations proactively 

based on historical trends and concerns about imminent wildland fire 
danger or due to state requirements or incentives. 

 
3. The public was often skeptical of proposed WUI regulations but usually 

came to accept or support the WUI standards if a strong public education 
effort (such as Firewise community initiatives) was made to address 
concerns and correct misinformation in a transparent and open manner. 

 
4. Some communities adopted portions of an NFPA standard or ICC model 

WUI code (or both). 
 
5. No community adopted a model WUI-related code in full. 
 
6. However, the communities that adopted some portion of an NFPA 

standard or ICC code usually did not apply the standards directly from 
these codes; they relied primarily on their local standards that overlapped 
with the professional codes. 

 
7. A related approach taken by many communities was to use model codes 

for some level of guidance in crafting their own regulations, but they did 
not adopt the model code in any formal way. 

 
8. Most communities are generally happy with the technical aspects of their 

WUI standards because they are based on proven science and techniques 
for reducing wildland fire risk. 
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

– Most common WUI enforcement problem is 
continuing maintenance of defensible space.

– Lack of funding to conduct public education 
and vegetative clearing.

– Existing development presents a greater 
wildland fire risk than new development.
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9. By far, the most common WUI enforcement problem was the lack of 

continuing maintenance of defensible space, due either to lack of political 
will or financial resources. 

 
10. In addition, the lack of funding to conduct public education and vegetative 

clearing was cited as a significant deficiency. 
 
11. Communities interviewed agreed that existing development presents a 

greater wildland fire risk than new development because there is usually 
more of it in high-hazard areas, and it is often served by substandard 
infrastructure (streets, water supply, etc.), while new development is 
typically constructed in accordance with the latest WUI standards. 

 
12. Public education and nonregulatory programs that provide direct 

assistance to homeowners (e.g., debris pickup) are vital for the overall 
effectiveness of WUI regulations. 

 

– WUI regulations usually administered and 
enforced by fire or building department.

– Flexibility in the administration is critical for 
maintaining support.
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TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

13. WUI regulations are usually administered and enforced by the fire or 
building department. 

 
a. Rarely is the planning department given primary enforcement 

responsibility. 
 

b. However, the fire marshal and fire department personnel may not 
receive appropriate training to perform enforcement duties. 

 
c. Shifting enforcement duty to staff specifically trained to do code 

enforcement sometimes results in better compliance. 
 

d. Regardless of which department employs the WUI specialist (e.g., 
fire, building or code enforcement) having one or more people 
with clear responsibility for and expertise in WUI implementation 
is a significant aid to effective and consistent enforcement of WUI 
regulations. 

 
14. Flexibility in the administration of WUI regulations is critical for 

maintaining community and political support for wildland fire regulations. 
 

One-size-fits-all solutions that are unable to respond to the unique 
wildland fire and development circumstances in the community are 
seldom effective and often create political opposition. 

 
OVERVIEW OF WILDLAND URBAN 

INTERFACE LAND USE PLANNING AND 
POLICIES

• Land use planning is the set of policies, 
requirements, guidelines and statutes that 
determine how land is subdivided, built upon, 
managed and maintained.

• One of the most effective tools to affect WUI fire 
safety.
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G. Overview of WUI land use planning and policies. 

 
1. Land use planning is the set of policies, requirements, guidelines and 

statutes that determine how land is subdivided, built upon, managed and 
maintained.  

 

SM 2-19 



TECHNICAL TOOLS TO SUPPORT FIRE-ADAPTED COMMUNITIES 

a. Its use is widely varied throughout the country in terms of 
requirements, terminology, processes and adherence. 

 
b. Most WUI communities today face risk because the land use 

policy did not account for the WUI threat.  
 

c. Many of today’s WUI risk experts see land use as the last major 
policy initiative to improve upon around the country. 

 
d. However, it could be considered for use as a cornerstone of long-

term mitigation for growing communities.  
 

e. In a “built-out” community where new construction and land 
development is limited, focus will likely be on mitigating, 
retrofitting and protecting existing buildings and infrastructure.  

 

• Types and terminology.
– Land use designations and zoning.
– Density.
– Master or general plans.
– Specific or project plans.
– Best practices.
– Building permits.
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2. Types and terminology.  

 
a. Land use designations and zoning. 

 
- Most private land is classified into use categories called 

zoning or designations. 
 
- These can include examples like open space, industrial, 

residential or agricultural. 
 

b. Density. 
 
- Along with designations, there are usually guidelines for 

density of homes per area for land (i.e., one per acre for 
suburban/rural or seven per acre for compact housing). 
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- Density influences the eventual fire risk and community 
mitigation options. 

 
- It will determine the designation of an interface or intermix 

community, or it will determine if the area will be fully 
developed but still have ember exposure threats.  

 
c. Master or general plans. 

 
- Most communities have some sort of broad guidance plan 

that is adopted on a periodic basis. 
 
- The plan describes the assumptions of growth, development 

needs, community values, environmental considerations, 
housing and economic needs, and community safety. 

 
- Research the contents of your community’s plan and 

provide input on how to best influence the WUI issues as 
the community develops.  

 
d. Specific or project plans. 

 
- These plans deal primarily with a specific project like a 

large facility or subdivision. 
 
- Developers of single-home construction are generally not 

required to develop this kind of document. 
 
- Project plans describe the building features, access, water 

systems, environmental issues, project phases, etc. 
 
- Your fire prevention bureau may already be very involved 

with these. 
 

e. Best practices.  
 
- These are often found as recommendations that 

jurisdictions ask or require of developers. 
 
- Best practices allow for more fluid changes to methods and 

techniques than codes or statutes. 
 
- Sometimes jurisdictions call these guidelines or 

recommendations.  
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f. Building permits.  
 
- Most, but not all, jurisdictions require a building permit to 

help ensure the construction of safe buildings. 
 
- Permits are usually issued and enforced by the building 

official. 
 
- Review of permits can help verify if adopted WUI 

requirements are being implemented. 
 

3. WUI land use practices. 
 

a. The following are recommendations for WUI land use practices. 
 

b. Source: NFPA Research Foundation publication “Addressing 
Community Wildfire Risk: A Review and Assessment of 
Regulatory and Planning Tools” from 2011 (http://www. 
nfpa.org/~/media/Files/Research/Research%20Foundation/ 
rfwuiregulatoryassessment.pdf). 
 

• WUI land use practices.
– Identify the high 

and extreme fire 
risk areas as types 
of sensitive lands 
where plats may 
not locate buildable
lots.
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- Add mapped high and extreme fire risk areas as types of 

sensitive lands where plats may not locate buildable lots.  
 
- If the area has already been platted in those areas, add a 

requirement that “building envelopes” be defined to 
minimize those risks before building permits are issued. 

 
- Plats are units of area on a map or the process of dividing 

land into ordered segments. 
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– Carefully consider approval of risky businesses, 
sensitive populations, and large assembly uses. 
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- Ensure that risky businesses (e.g., lumber yards, gas 

stations), sensitive populations (e.g., hospitals), and large 
assembly uses (e.g., churches) are either not permitted in 
those zone districts that include high or extreme fire risk 
areas or are addressed with special conditions of approval. 

 

– Ensure that landscaping 
and tree protection 
requirements are 
consistent with 
defensible space/ 
vegetation management 
requirements.
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- Ensure that landscaping standards and tree protection 

requirements are consistent with defensible space/ 
vegetation management requirements for fire risk-
reduction, at least in high or extreme fire risks areas. 
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– Consider adding incentives to those willing to 
incorporate defensible space and structure 
controls.
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- Consider adding incentives, such as waiver of application/ 

processing fees, to those willing to incorporate defensible 
space and structure controls into their applications and to 
sign development agreements to maintain those features 
over time. 

 

– Require or encourage subdivisions to be 
designed to maximize the use of natural features.
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- Require or encourage subdivisions in the WUI to be 

designed to maximize the use of natural (e.g., water, 
wetlands, open meadows) and man-made (e.g., ball fields, 
golf courses, utility and road easements) features as buffers 
for wildland fire protection. 
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H. National Cohesive Wildland Fire Management Strategy or Cohesive Strategy. 
 

NATIONAL COHESIVE WILDLAND 
FIRE MANAGEMENT STRATEGY

What are some of the 
key components of the 
Cohesive Strategy?

Slide 2-33  

  
  
  
  
  
  
  
  
  
  
  

 
1. The Cohesive Strategy is a national policy initiative that unifies the 

varying perspectives, approaches, policies and funding sources for all 
levels of government across the country.  

 
2. This replaces the 10-year fire plan that has been the policy guidance 

document for federal and state agencies since 2000.  
 

3. Developed and written with many partners, including: 
 

a. Department of the Interior. 
 
b. U.S. Department of Agriculture (USDA). 

 
c. U.S. Forest Service (USFS). 

 
d. National Park Service. 

 
e. U.S. Fish and Wildlife Service. 

 
f. Bureau of Land Management. 
 
g. Bureau of Indian Affairs. 
 
h. U.S. Geological Service. 

 
i. Department of Homeland Security (DHS). 

 
j. Governor, Western states representative. 

 
k. Counties representative. 
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l. President, Intertribal Timber Council. 
 

m. National League of Cities. 
 

n. Designated representative for the National Association of State 
Foresters (NASF).  

 
o. Designated representative for the International Association of Fire 

Chiefs (IAFC).  
 

4. Overview of the strategy. 
 

• Addressing wildland fire 
is not simply a fire 
management, fire 
operations or WUI 
problem.
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a. Addressing wildland fire is not simply a fire management, fire 

operations or WUI problem; it is a larger, more complex land 
management and societal issue. 

 

• The vision for the next century: 
– Safely and effectively extinguish fire when needed.
– Use fire where allowable to manage natural 

resources.
– As a nation, live with wildland fire.
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b. The vision for the next century:  
 
- Safely and effectively extinguish fire when needed. 
 
- Use fire where allowable to manage our natural resources. 

 
- As a nation, live with wildland fire. 

 

• Three primary factors representing the greatest 
challenges for making a positive difference are:
– Restoring/Maintaining resilient landscapes.
– Creating FACs.
– Responding to wildland fires.
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5. The three primary factors identified as presenting the greatest challenges 

(and the greatest opportunities) for making a positive difference in 
addressing the wildland fire problems to achieve this vision are: 

 
a. Restoring and maintaining resilient landscapes.  

 
- The strategy must recognize the current lack of ecosystem 

health and the variability of this issue from geographic area 
to geographic area. 

 
- Because landscape conditions and needs vary depending on 

local climate and fuel conditions, among other elements, 
the strategy will address landscapes on a regional and 
subregional scale. 

 
b. Creating FACs. 

 
- The strategy will offer options and opportunities to engage 

communities and work with them to become more resistant 
to wildland fire threats.  

 
c. Responding to wildland fires. 
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- This element will consider the full spectrum of fire 
management activities and will recognize the differences in 
missions among local, state, tribal and federal agencies. 

 
- The strategy will offer collaboratively developed 

methodologies to move forward. 
 

6. The Cohesive Strategy is defined by three phases.  
 

a. Phase 1: National Cohesive Wildland Fire Management Strategy. 
 

b. Phase 2: Development of Regional Strategies and Assessments. 
 

c. Phase 3: National Trade-Off Analysis and Execution. 
 

I. National risk assessments by regions. 
 

1. The Cohesive Strategy requires that a uniform approach to risk assessment 
be developed across the country. The three regions are: 
 
a. Southeastern U.S. 
 
b. Western U.S. 

 
c. Northeastern U.S. 
 

2. Each of these risk assessment projects encompasses multiple states and 
numerous conditions or features that impact wildland fire.  
 

3. They have extensive Geographic Information System (GIS) libraries of 
data, intended for use in wildland fire planning at every level, that will 
continue to grow over the years ahead.  
 

4. However, quantifying risk from wildland fire at a federal, state, local, and 
then personal, level will always have some degree of subjectivity in it. 
Remember from Module 1 that risk, in the end, has a strong component of 
personal values.  
 

5. FACs are not a process of looking up a risk rating on an online map and 
then assigning mitigations to it.  
 

6. FACs are human communities consisting of informed and prepared 
citizens collaboratively planning and taking action to safely coexist with 
wildland fire. They are collaborative, sustained and varied. 
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SM 2-29 

ACTIVITY 2.1 
 

Using Building and Planning Codes 
 
Purpose 
 
To provide practice problem-solving for WUI code adoption and enforcement. 
 
 
Directions 
 
1. Work in your small table groups to complete this activity. 
 
2. As a group, select a code or ordinance that could be used to support a WUI fire mitigation 

strategy. 
 
3. List on an easel pad the potential obstacles, objections and controversies that could arise 

if the code or ordinance were proposed for adoption. 
 
4. Complete this portion of the activity within 15 minutes. 
 
5. Exchange your code/ordinance and associated obstacles, objections and controversies 

with another table group as directed by the instructor.  
 
6. List on an easel pad potential solutions to the obstacles, objections and controversies 

identified by the other table group. 
 
7. Complete this portion of the activity within 15 minutes. 
 
8. The instructor will review each group’s issues and solutions with the class. 
 
9. The entire activity should be completed within 45 minutes.  
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II. OVERVIEW OF GEOSPATIAL TOOLS 
 

OVERVIEW OF GEOSPATIAL 
TOOLS

• These tools include (but are not limited to):
– Geographic Information System (GIS).
– Public Web maps.
– Interactive Web maps.
– Remote sensing tools.
– GPS and geolocation services.
– Fire behavior models.
– Wildland fire decision support systems.
– Common operational pictures/platforms.
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A. Types of geospatial tools. 

 
1. Historically, paper maps were used to “visualize” a WUI area. 
 
2. Based on the concept that “visual” information is critical to understanding 

wildland fire issues, a rapidly growing set of tools is available to our 
industry.  

 
3. These tools include (but are not limited to):  

 
a. GIS. 

 
b. Public Web maps. 
 
c. Interactive Web maps. 

 
d. Remote sensing tools. 
 
e. GPS and geolocation services. 
 
f. Fire behavior models. 

 
g. Wildland fire decision support systems. 

 
h. Common Operational Pictures/Platforms (COPS). 
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OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

What are the 
benefits of 
geospatial tools?
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B. Benefits of geospatial tools. 

 
1. CWPPs increasingly rely on technical tools to depict the spatial quality of 

information about landscapes, wildland fire events, history and place. 
 
2. Wildland fire is very much an event that happens across a landscape; 

therefore, wildland fire agencies were early adopters of geospatial needs.  
 
3. Careful gathering of data, plans and information prior to a wildland fire 

event (such as the development of a CWPP) will also provide priceless 
information during the wildland fire event.  

 
4. This is one of the places where prevention/planning interfaces with 

operations. 
 
5. This can create a paradigm shift in the fire service, the public and our 

communities. 
 
6. Map-based data is exceedingly powerful at conveying information.  

 
7. Fire departments across the country are rapidly adopting GIS technology 

to better understand and communicate risks, deployments, prevention and 
mitigation, levels of service, public education, safety, and more effective 
response.  

 
8. Example: 

 
a. Consider a community meeting where fire officials are describing 

the wildland fire hazard to an audience. 
 

b. Officials are speaking, handing out brochures and raising 
awareness. 
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c. Contrast that with the same community where officials are able to 
project an aerial view of the community, then overlay that with the 
fire history of that community and show each person his or her 
home within a designated wildland fire risk area.  

 
d. The result is that citizens understand the message when they see it 

in a relevant way, and they can apply it to themselves visually. 
 

OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

• GIS.
– A computer system capable of capturing, 

storing, analyzing and displaying 
geographically referenced information.

– Combines the analytical capacity of a 
database with the visual benefits of a map.
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C. GIS.  

 
1. GIS has been in existence for approximately 40 years. 
 
2. GIS is a computer system capable of capturing, storing, analyzing and 

displaying geographically referenced information (i.e., data identified 
according to location). 

 
3. Practitioners also define GIS as including the procedures, operating 

personnel and spatial data that go into the system. 
 
4. GIS combines the analytical capacity of a database with the visual benefits 

of a map.  
 
5. Leveraging the geography inherent within data uncovers important 

patterns and provides powerful insights that can result in better decisions, 
increased efficiency and improved outcomes throughout the organization. 
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OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

• GIS providers.
– Environmental Systems Research Institute 

(ESRI).
– OpenStreetMap or Google Maps.
– WUI officials commonly use ESRI software 

or Google Maps/Earth.
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6. GIS providers.  

 
a. The largest provider of GIS in the wildland fire community is the 

Environmental Systems Research Institute (ESRI), a computer 
software company that specializes in GIS. 

 
b. ESRI provides an overwhelmingly large number of software 

systems for local, state and federal government agencies. 
 

c. Other types of GIS include open-source systems, such as 
OpenStreetMap or Google Maps to show locations.  

 
d. However, WUI risk officials most commonly use either ESRI 

software or Google Maps/Earth to provide map visuals. 
 

OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

• How GIS works.
– GIS is layer-centric.

-- Creates a map by stacking different layers on top 
of one another.

-- Creates accurate information picture and an 
analytical framework for an area of interest.

-- Any digital map is a collection of layers.
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7. How GIS works.  

 
a. GIS is layer-centric. 
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- GIS provides the ability to take a layer-centric approach to 
managing, creating, analyzing and visualizing data. 

 

OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

Slide 2-43

 
 
  
 
  
 
  
 
  
 
  
 

- GIS creates a map by stacking layers of different 
information — aerial imagery, streets and highways, fire 
districts, and station locations — on top of one another like 
acetate map sheets (map overlays).  

 
- This creates an accurate information picture and analytical 

framework for an area of interest. 
 
- Any digital map is actually a collection of these layers.  
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-- The first layers on a map are almost always things 
like political boundaries; large natural features like 
water and mountains; and common infrastructure 
features, including roads. 

 
-- These collections of data are called base maps; they 

are frequently referred to by descriptive names, like 
street maps or topographic maps. 

 
-- GIS technicians often design and compile with the 

capabilities to build upon them. 
 
-- Base maps are the foundation for other layers 

containing information about features, such as fire 
stations, hydrants or hazardous material locations.  

 
- GIS provides the fire service with a visual or map-centric 

approach to bringing information together for situational 
awareness or other specific needs.  

 
- It can supply a map view of real-time data on an emergency 

vehicle’s mobile data unit, on a hand-held mobile device, 
or in the command center. 

 
- This enables users to make quick assessments and act with 

the best available information. 
 
- It also provides a complete map-based analysis framework 

that enables users to ask complex questions of the data. 
 

OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

– GIS is geography-centric.
-- Ability to manage physical features that are 

geographically referenced.
-- Unique ability to index and sort disparate data.
-- Combines geocentric layering with power of a 

traditional database.
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b. GIS is geography-centric.  
 
- GIS has the ability to manage physical features that are 

geographically referenced, such as those that have a 
physical address or a latitude-longitude grid reference. 

 
- This ability to store the data’s physical geography gives 

GIS the unique ability to index and sort otherwise disparate 
data. 

 
- GIS combines geocentric layering with the power of a 

traditional database.  
 
- Fire personnel can use GIS to query an unlimited number 

of characteristics (or attributes) in the data. 
 
- With GIS, the layers of data all stay attached to the original 

data maintained in, and accessed from, the database.  
 
- Much like the columns of data in a spreadsheet, GIS allows 

people to add any attribute to any feature.  
 
- For example, the way to track defensible inspection dates is 

simply to include a field, or an attribute, called “inspection 
date” in the database. Combined with the first two 
principles (layering and geographic referencing), this 
ability to query unlimited attributes provides a powerful 
construct for modeling or accessing very detailed data. 

 

OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

• Who is using GIS in your department?

• What are you using GIS for?
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D. Public Web maps.  
 
Part of today’s growing capability of geospatial services is the availability of 
publically shared geospatial information.  
 

OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

• Public access flat maps (Google, Bing, 
Apple, et al.).
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1. Planimetric (flat) maps (Google, Bing, Apple, et al.).  

 
a. Show only the horizontal position of features on the Earth’s 

surface that reveal geographic objects, natural and cultural physical 
features, and entities without topographic properties. 

 
b. Most large information providers have entered the “geo” business 

of making information location-relevant. 
 

c. It is no longer acceptable to simply list addresses or provide Web 
pages for key events, businesses or projects; consumers expect to 
receive some type of map that “shows them where to go.” 

 

OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

• Public access 3-D maps.
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2. Three-dimensional maps (Google, Bing, Apple, et al.). 
 

OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

• Interactive Web maps.
– Transitioned from static, view-only tools to 

interactive tools.
– User can manipulate map to see customized 

features, save information or share maps.
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E. Interactive Web maps.  

 
1. Web maps have transitioned from static, view-only tools to interactive 

tools. 
 
2. Interactive means the user can manipulate the map to see customized 

features, save personal information, or share his or her map with others. 
 

OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)
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OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

• Mapping data sources.
– Federal land/fire agencies.
– State land/fire agencies.
– Soil management agencies.
– Conservation agencies.
– Also, check out www.fire.org.
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3. Allied agencies and FAC partners are a good starting point for map data. 

 
a. Federal land/fire agencies. 
 
b. State land/fire agencies. 
 
c. Soil management agencies. 
 
d. Conservation agencies. 
 
e. Also, check out www.fire.org. 

 

OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

• Remote sensing tools.
– Acquisition of information about an object 

without making physical contact with the 
object.

– Use of aerial sensor technologies to detect 
and classify objects on Earth by means of 
propagated signals.
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F. Remote sensing tools.  

 
1. Definition: 

 
a. Remote sensing is the acquisition of information about an object or 

phenomenon without making physical contact with the object. 
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b. In modern usage, the term generally refers to the use of aerial 
sensor technologies to detect and classify objects on Earth (both on 
the surface and in the atmosphere and oceans) by means of 
propagated signals (e.g., electromagnetic radiation emitted from 
aircraft or satellites). 

 
c. In WUI planning and mitigation efforts, we look for ways to gather 

information about our communities in a cost-effective manner.  
 

OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

– At small scales, easiest to go and directly 
observe the local community or risks. 

– At larger scales, using remote sensing can 
be fastest and cheapest way to collect and 
refresh data.
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d. At small scales, it is often easiest to go and directly observe the 

local community or certain risks.  
 
e. At larger scales, using remote sensing can be the fastest and 

cheapest way to collect and refresh data on a regular basis.  
 

f. Example: most frequently used is vegetation data gathered over 
large areas and then converted into fuel types for fire behavior 
inputs.  

 
g. Increasingly, our industry is using remote sensing products to 

assist us with every phase of wildland fire management, from 
community planning to response to post-incident damage 
assessment, recovery, and public information. 
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REMOTE SENSING
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2. Types of remote sensing.  

 

INFRARED IMAGERY

Example of Fire Perimeter/HotSpot Comparison

Example of Fire Behavior Data
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a. Infrared (IR) — IR light is electromagnetic radiation with longer 

wavelengths than those of visible light. It is usually thought of as 
“heat signatures” since it displays energy being given off by a 
subject. In wildland fire applications, it is most commonly used 
for: 
 
- Fire perimeter mapping. 
 
- Ignition detection. 
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FULL MOTION VIDEO
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b. Full Motion Video (FMV) –— Standard video technology that 

captures the image and displays it in a continuous stream. It is used 
for: 
 
- Video capture, often aerially, to provide an overview 

perspective or allow zooming in to specific features.  
 
- Fire detection with remote video camera systems. 

 

LIGHT DETECTION AND 
RANGING 
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c. Light Detection and Ranging (LiDAR) — LiDAR is an optical 

remote sensing technology that can measure the distance to, or 
other properties of, a target by illuminating the target with light, 
often using pulses from a laser. In wildland fire or mapping 
applications, it is used for:  

 
- Providing detailed height, shape or volume measurements 

used in conjunction with aerial topographical photos.  
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LIGHT DETECTION AND 
RANGING (cont’d) 

 

  
  
  
  
  
  
  
  
  
  
  

 
- Examples are: 

 
-- Tree canopy. 
 
-- Vegetation spacing. 
 
-- Utility/Power lines. 
 
-- Building height and footprints. 

 

HYPERSPECTRAL IMAGERY
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d. Multispectral imaging (MSI) and hyperspectral imaging (HSI) — 

these techniques capture image data at specific frequencies across 
the electromagnetic spectrum.  
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- Spectral imaging allows for very specific information to be 
collected and analyzed, such as the species of vegetation, 
ground surface information, types of building material — 
anything that has a horizontal component to it can be 
detected by MSI/HSI and matched against a library of 
materials. 

 
- The technology was originally developed for space-based 

imaging but is now used for many applications, including 
those in wildland fire management. 

 
- Examples are:  

 
-- Mapping vegetation by species.  

 
-- Roof types.  
 
-- Post-fire soil conditions. 
 
-- Vegetation health. 
 
-- Invasive species detection. 
 

POSSIBLE COMBUSTIBLE 
STRUCTURES
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HIGH-RISK VEGETATION
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FUEL MODEL OVERLAY

N

Fuel Model - 1
Fuel Model - 2
Fuel Model - 4
Fuel Model - 5
Fuel Model - 8
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EXAMPLE — COMBUSTIBLE 
STRUCTURE
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COMBUSTIBLE STRUCTURES —
LOCAL RESPONSIBILITY HAZARD AREAS
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HYPERSPECTRAL IMAGERY 
(cont’d)
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HYPERSPECTRAL DATA —
HIGH-PROFILE VEGETATION
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WILDLAND FIRE FUELS —
HYPERSPECTRAL IMAGING

Red – Wood roofs
Blue – Eucalyptus Trees
Green – Pine Trees
Orange – Junipers
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OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

How can geospatial tools be used to 
support WUI fire risk mitigation strategies?
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INTEGRATING IMAGERY 
INTO PLANNING  
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GPS AND GEOLOCATION
INTEROPERABILITY
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OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

• GPS and geolocation services.
– Anticipate an overwhelming demand for 

location-based information as events occur.
– The “where” of your actions is increasingly 

being requested, scrutinized, used, shared 
and evaluated. 
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G. GPS and geolocation services.  

 
1. GPS is becoming a standard tool of everyday life — most notably in our 

smartphones and tablet tools. 
 

2. Tracking resources, people and certain events is possible with this 
technology.  

 
3. What it means to an FAC. 

 
a. Anticipate an overwhelming demand for location-based 

information as events occur. 
 

b. People know the technology can provide this type of pinpoint 
information, so the “where” of your actions is increasingly being 
requested, scrutinized, used, shared and evaluated. 
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OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

– Trace and record the geospatial points or 
boundaries of places, landmarks, fuel 
projects, fires, evacuation zones or routes for 
inclusion in your CWPP. 
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c. With GPS devices, you can trace and record the geospatial points 

or boundaries of places, landmarks, fuel projects, fires, evacuation 
zones or routes for inclusion in your CWPP.  

 
d. Automatic vehicle location is becoming more widespread as we 

track ground assets. This can extend to crews, individuals and 
aircraft. 

 

OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

• Fire behavior models.
– Use of mathematical fire models to predict 

fire behavior and fire effects.
– Predictions can be successfully applied to a 

range of fire management activities.
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H. Fire behavior models.  

 
1. Use of mathematical fire models to predict fire behavior and fire effects 

plays an important supporting role in wildland fire management. 
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OVERVIEW OF GEOSPATIAL 
TOOLS (cont’d)

• What does fire behavior modeling do?
– Analyze fire behavior under varying 

circumstances.
– Three different models are used: 

-- Behave.
-- FARSITE.
-- FlamMap.

– Each shows different information.
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2. When used in conjunction with personal fire experience and a basic 

understanding of the fire models, predictions can be successfully applied 
to a range of fire management activities, including wildland fire behavior 
prediction, prescribed fire planning, and fuel hazard assessment. 

 

BEHAVE
• Displays fire 

characteristics 
under different 
environments.
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3. Behave fire model.  

 
a. The Behave fire behavior prediction and fuel modeling system was 

among the early computer systems developed for wildland fire 
management. 

 
b. The system has been updated and expanded and is now called the 

BehavePlus fire modeling system to reflect its expanded scope. 
 

c. BehavePlus provides a means of modeling fire behavior (such as 
rate of spread and spotting distance), fire effects (such as scorch 
height and tree mortality), and the fire environment (such as fuel 
moisture and wind adjustment factor). 
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FARSITE
• Shows fire growth 

over time and 
space.

• Compares growth 
with and without 
mitigations.

• Helps response 
planning.
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4. FARSITE fire model.  

 
a. FARSITE is a fire growth simulation modeling system. It uses 

spatial information on topography and fuels along with weather 
and wind files. It incorporates existing models for surface fire, 
crown fire, spotting, post-frontal combustion and fire acceleration 
into a two-dimensional fire growth model. 

 
b. FARSITE is widely used by USFS, the National Park Service, and 

other federal and state land management agencies to simulate the 
spread of wildland fires and fire use for resource benefit across the 
landscape. It is designed for users familiar with fuels, weather, 
topography, wildland fire situations, and the associated 
terminology. 

 
c. Because of its complexity, only users with the proper fire behavior 

training and experience should use FARSITE where the outputs 
are to be used for making fire and land management decisions. 

 

WUI Heights
Wildland Fire Potential

FARSITE Fire Behavior 
Modeling
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FARSITE FIRE BEHAVIOR 
MODELING
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FARSITE FIRE BEHAVIOR 
MODELING (cont’d)
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FARSITE FIRE BEHAVIOR 
MODELING (cont’d)

• This simulation was built using an east-
northeast wind consistent with frequent 
“red flag” winds.

• Although these winds are only occasional, 
they do tend to be the common factor in 
large, damaging fires. 
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Noon — fire ignites west of First 
Avenue, south of Palm Drive. 
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1 p.m. — the fire reaches the 
ridge, casting embers to the west.
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2 p.m. — the ridgeline is exposed to 
the east winds, allowing embers to fall 
beyond Jones Avenue.
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3 p.m. — the fire is moving in all directions and 
has established itself within the neighborhood 
between  East Ridge and High Drive.  
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4 p.m. — the fire burns past Highview
Park and has jumped Smith and Nelsen 
avenues.
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5 p.m. — the fire continues to cast 
embers. Will most likely transition from 
an urban interface fire to a fire that 
burns from structure to structure.
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Slide 2-86  

  
  
  
  
  
  
  
  
  
  
  

 

• The potential damages.
– This fire could potentially impact 359 homes.
– Based on current assessed tax information, 

$56,153,784 in damages.
– Additionally, add the cost of rebuilding, 

recovery and environmental repair.

FARSITE FIRE BEHAVIOR 
MODELING (cont’d)
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FLAMMAP
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Spatial Distribution of Fire Characteristics
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5. FlamMap fire model.  
 

a. FlamMap is a fire behavior mapping and analysis program that 
computes potential fire behavior characteristics (spread rate, flame 
length, fireline intensity, etc.) over an entire FARSITE landscape 
for constant weather and fuel moisture conditions. 

 
b. The FlamMap software creates maps of potential fire behavior 

characteristics (e.g., spread rate, flame length, crown fire activity) 
and environmental conditions (dead fuel moistures, midflame wind 
speeds, and solar irradiance) over an entire FARSITE landscape. 
These maps can be viewed in FlamMap or exported for use in a 
GIS, image or word processor. 

 
c. FlamMap is not a replacement for FARSITE or a complete fire 

growth simulation model. There is no temporal component in 
FlamMap. It uses spatial information on topography and fuels to 
calculate fire behavior characteristics for a single set of 
environmental conditions. 

 

FLAMMAP (cont’d)
• Spatial 

distribution of 
fire behavior.

• Can display 
effects of fuel 
management.
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d. FlamMap is widely used by USFS, the National Park Service, and 

other federal and state land management agencies in support of fire 
management activities. It is designed for use by users familiar with 
fuels, weather, topography, wildland fire situations, and the 
associated terminology. Because of its complexity, only users with 
the proper fire behavior training and experience should use 
FlamMap where the outputs are to be used for making fire and land 
management decisions. 
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COMPARISON OF THREE 
MODELS

• BehavePlus.
– One site only.
– Good outputs on tree mortality, probability 

of ignition.
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COMPARISON OF THREE 
MODELS (cont’d)

• FARSITE.
– Spatial (provides growth over space).
– Ignition-site dependent.
– Many layers of outputs.
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COMPARISON OF THREE 
MODELS (cont’d)

• FlamMap.
– Spatial (provides context).
– Same inputs/outputs as FARSITE.
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OTHER FIRE BEHAVIOR 
MODELING TOOLS

• Interagency Fuels Treatment Decision 
Support System (IFTDSS).
– Free Web-based modeling and decision-

making tool.
– User-defined, map-based outputs.
– Outputs combine Behave, FlamNav and GIS.
– Account required (open to any user).
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6. Interagency Fuels Treatment Decision Support System (IFTDSS). 

 
a. Web-based program that can produce hazard analysis, risk 

assessment, fuels treatments, potential losses (property damage), 
and mitigation project-related outputs using user-provided data 
inputs.  

 
b. Outputs combine Behave, FlamNav and GIS. 
 
c. User-defined, map-based outputs. 

 
d. Useful decision-making tool. 

 
e. Free access — account setup required (http://iftdss. 

sonomatech.com). 
 
 
III. WILDLAND FIRE PREPLANS AND LARGE FIRE PLANNING 
 

WILDLAND FIRE PREPLANS 
AND LARGE FIRE PLANNING

• Wildland fire preplans.
– Planning and gathering information for use 

during response.
– Developing or linking the CWPP to wildland

fire preplans is one way of improving 
outcomes. 
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A. Wildland fire preplans.  
 
1. Planning and gathering information for use during response improves 

one’s ability to respond in a safe and effective manner. This is the 
preplanning process.  

 
2. Developing or linking the CWPP to wildland fire preplans is one way of 

improving outcomes for responders and the community at large. 
 

WILDLAND FIRE PREPLANS AND 
LARGE FIRE PLANNING (cont’d)

• What are wildland
fire preplans?

• How many of you 
have them?
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WILDLAND FIRE PREPLANS AND 
LARGE FIRE PLANNING (cont’d)

• Wildland fire preplans. 
– Systematic process for 

evaluating a target and 
identifying critical 
conditions, hazards, 
objectives and resources 
that are present during a 
wildland fire event.
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3. It is a systematic process for evaluating a target (community, 

neighborhood, street, open space area, or park) and identifying critical 
conditions, hazards, objectives and resources that are present during a 
wildland fire event. 
 

4. It can also be called a preattack plan, wildland fire plan, or other titles.  
 

5. Just like a structural firefighting preplan, it can be as general (or as 
detailed) as your department chooses to make it.  
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6. Currently, the Fire Incident Mapping Tools (FIMT) symbology is being 
standardized to include wildland fire preplanning symbols. 
 

WILDLAND FIRE PREPLANS AND 
LARGE FIRE PLANNING (cont’d)

– Use the standard Incident Command 
System (ICS) incident symbols when 
building a WUI preplan.
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7. Use the standard Incident Command System (ICS) incident symbols when 

building a WUI preplan. 
 

WILDLAND FIRE PREPLANS AND 
LARGE FIRE PLANNING (cont’d)

• Who should be 
involved with 
helping to develop 
a wildland fire 
preplan?

• How would you 
engage stakeholders 
in the process?
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WILDLAND FIRE PREPLANS AND 
LARGE FIRE PLANNING (cont’d)

• What are items that should be 
included in a wildland fire preplan?

• How often should 
the plan be 
reviewed and 
updated?
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8. Items to include might be: 

 
a. Life safety information. 

 
- Evacuation plans. 
 
- Public assembly points.  
 
- Emergency notification procedures.  
 
- Safety zones. 

 
b. Evacuation communications. 

 
- Mass notification systems. 
 
- Public information communication during emergency 

events. 
 

c. Incident locations. 
 
- Staging Areas. 
 
- Incident Command Posts (ICPs). 
 
- Water supply sources. 
 
- Shelters. 
 
- Helibase/Helispots. 
 
- Traffic control points. 
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d. Incident planning. 
 
- Safety briefing information. 
 
- Unified Command or Cooperator key items. 
 
- Control objectives. 
 
- Structure protection triage guidelines. 
 
- Fire protection responsibilities among agencies. 
 
- Specific safety plans or hazards. 
 
- Communications plans, such as radio or cell dead spots. 
 
- Restricted operations areas. 

 
-- Military. 
 
-- Sensitive resources. 
 
-- Retardant avoidance areas. 

 
- Resource needs. 

 
-- Preset orders.  
 
-- Special resources needs. 

 

WILDLAND FIRE PREPLANS AND 
LARGE FIRE PLANNING (cont’d)
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WILDLAND FIRE PREPLANS AND 
LARGE FIRE PLANNING (cont’d)
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ACTIVITY 2.2 
 

Use of Wildland Fire Preplans 
 
Purpose 
 
To articulate the value of connecting the CWPP to wildland fire preplans needed for firefighting 
response. 
 
 
Directions 
 
1. Work within your table group to complete this activity.  
 
2. Review the wildland fire preplan items discussed in the previous section of lecture. 
 
3. Within your table group, consider and respond to the following questions relating to the 

use of wildland preplans:  
 
a. Where and how would you incorporate prefire plan information into a CWPP? 
 
b. Who would use the information? 
 
c. Would you share the plan with the community? If so, how? 

 
4. Record your group’s responses on the easel pad.  
 
5. Complete this portion of the activity within 15 minutes. 
 
6. The instructor will solicit responses to each of the above questions.  
 
7. The entire activity should be completed within 30 minutes.  
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IV. SUMMARY 
 

• Variety of technical tools available to 
support a CWPP and FAC initiative.

• CWPPs increasingly rely on technical 
tools.

• Developing or linking the CWPP to 
wildland fire preplans can improve 
response outcomes.

SUMMARY
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APPENDIX A 
 
 

WALDO CANYON FIRE REBUILD PROVISIONS: 
HILLSIDE IGNITION-RESISTANT 

CONSTRUCTION 
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SCOPE: As a result of the Waldo Canyon Fire and the disastrous outcomes that were 
experienced, the Colorado Springs Fire Department, in partnership with the Colorado Springs 
Housing and Building Association, have collaborated to address some critical issues that were 
determined to be deficient with regard to wildfire mitigation and associated fire code 
requirements. As such, this document cooperatively modifies code language to more safely and 
reasonably protect those residents who are rebuilding or building new homes in the Waldo 
Canyon Fire Burn Area.  

The following requirements shall be enforced for all homes reconstructed due to the Waldo 
Canyon Fire for ignition-resistant construction and fuels management:  

1. A Class A roof covering (excluding solid wood materials) shall be installed on all 
Residential Occupancies and a minimum Class B roof covering shall be installed on 
remaining occupancies, unless otherwise permitted.  

2. Exterior cladding, eaves and soffits shall be constructed of ignition-resistant materials 
approved by CSFD. Approved materials include, but are not limited to: fiber-cement 
board, stucco, masonry/brick, manufactured stone, and similar materials. Natural 
wood/cedar siding, hardboard, vinyl, and similar combustible materials are not allowed.  

Exception: Natural wood or plastic products used for fascia, trim board materials and 
trim accents, such as corbels, false rafter tails, faux trusses, shutters and decorative 
vents material are allowed when painted or as approved.  

3. For any portion of the attached structure with projections or overhangs, the area below 
the structure shall have all horizontal under-floor areas enclosed with ignition resistive 
materials such as those allowed in item 2 above.  

Exception: Heavy timber or dimensional log construction is allowed.  

4. Exterior doors shall be noncombustible or solid core not less than 1 3/4-inches thick. 
Windows within doors and glazed doors shall be tempered safety glass or multi-layered 
glazed panels. Exception: Decorative single pane glazing in front entry doors is allowed.  

5. Exterior windows shall be a minimum double pane. Tempered panes are preferable but 
not required.  

6. All attic vents shall be screened with wire mesh or hardware cloth having openings no 
larger than 1/8-inch unless an alternative design or product is allowed by the Fire Code 
Official. Soffit vents are allowed. Gable vents may be allowed but only as approved by 
the Fire Code Official.  

Waldo Canyon Fire Rebuild Provisions 
HILLSIDE IGNITION-RESISTANT 

CONSTRUCTION 
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7. Gutters and downspouts that are of non-combustible construction shall be installed 
such that the leading edge of the roof is finished with a metal drip edge so that no wood 
sheathing is exposed. The drip edge shall extend into the gutter. Vinyl gutters may be 
allowed, but must have a non-combustible landing area below the roof line, that is a 
minimum 5 foot distance from the side of the structure or foundation. NOTE: gutter 
caps are highly encouraged as a home-owner maintenance item to prevent combustible 
debris from collecting in the trough.  

8. Decks and other habitable spaces shall be of ignition resistant or non-combustible 
decking materials, such as composite or metal decking. Wood is not permitted to be 
used for the decking surface, but can be used for all large structural components and 
railings.  

9. The base of exterior walls, posts or columns shall be protected on the bottom side with 
provisions such as fire resistant foam or wire mesh having openings no larger than 1/8-
inch to protect them from ember intrusion and still allow for weeping and moisture 
control.  

10. Chimneys serving fireplaces, as well as other heating appliances in which solid or liquid 
fuels used shall have an approved spark arrestor or cap.  

Note: Alternative materials or construction methods not specifically addressed above may be 
considered on a case-by-case basis if found to have comparable ignition-resistant properties.  

Fuels Management: All lots within the Waldo Canyon Burn Area shall be subject to the following 
fuels management requirements:  

Safety zone: Brush patches or clusters may be left in the safety zone, but shall be separated by 
clear areas of ten feet (10') or more of noncombustible materials or grass mowed to not more 
than four inches (4") in height.  

Clearance to Main Structure: No brush or trees shall be allowed within fifteen feet (15') of the 
main structure. Conifers or other similarly combustible plants shall not be planted under soffit 
vents.  

Exception: When approved by the Fire Official, small brush patches or trees, not exceeding one 
hundred (100) square feet in size and no more than fifteen (15) linear feet in any direction, may 
be allowed to encroach into this zone. Vegetation must be maintained in accordance with the 
Colorado Springs Fire Department Wildfire Mitigation recommendations.  

Pruning of Dead Limbs: Large trees shall not have overlapping limbs and shall be pruned of 
dead limbs to a height of ten feet (10') above the ground. Tree clusters may be allowed if 
sufficient clear area is provided and approved.  
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Clearance of Tree Branches to Structures or Appurtenances: Tree branches shall not extend over 
or under the roof or eaves, and shall not be within fifteen feet (15') of a deck or similar 
combustible projection, wood burning appliance or chimney.  

Construction Permit Review Requirements: All requirements must be reviewed and approved 
by the Colorado Springs Fire Department Construction Services prior to permit issuance and 
prior to final inspection. Construction work may be approved based upon signature of this 
document by the builder or homeowner’s representative prior to initial construction in addition 
to verification and approval at final inspection. By signing below, the builder or homeowner’s 
representative agrees to the use of the materials, construction methods, and fuels 
managements provisions included in this document. A final fire department inspection to verify 
compliance will be required prior to issuance of the Certificate of Occupancy.  

Address of Permit:   
Name (printed):   
Signature:   
Date:    

Colorado Springs Fire Department, Waldo Canyon Rebuild July 31, 2012  
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CHAPTER 7A [SFM] 
MATERIALS AND CONSTRUCTION METHODS FOR 

EXTERIOR WILDFIRE EXPOSURE 

SECTION 701A 
SCOPE, PURPOSE AND APPLICATION  

701A.1 Scope. This chapter applies to building materials, systems and/or assemblies used in the exterior design and 
construction of new buildings located within a Wildland-Urban Interface Fire Area as defined in Section 702A.  

701A.2 Purpose. The purpose of this chapter is to establish minimum standards for the protection of life and 
property by increasing the ability of a building located in any Fire Hazard Severity Zone within State Responsibility 
Areas or any Wildland-Urban Interface Fire Area to resist the intrusion of flames or burning embers projected by a 
vegetation fire and contributes to a systematic reduction in conflagration losses.  

701A.3 Application. New buildings located in any Fire Hazard Severity Zone within State Responsibility Areas or 
any Wildland-Urban Interface Fire Area designated by the enforcing agency for which an application for a building 
permit is submitted on or after December 1, 2005, shall comply with the following sections:  

1. 704A.1—Roofing  

2. 704A.2—Attic Ventilation  

701A.3.1 Alternates for materials, design, tests, and methods of construction. The enforcing agency is permitted to 
modify the provisions of this chapter for site-specific conditions in accordance with Appendix Chapter 1, Section 
104.10. When required by the enforcing agency for the purposes of granting modifications, a fire protection plan 
shall be submitted in accordance with the California Fire Code, Chapter 47.  

701A.3.2 New buildings located in any fire hazard severity zone. New buildings located in any Fire Hazard 
Severity Zone shall comply with one of the following:  

1. State Responsibility Areas. New building located in any Fire Hazard Severity Zone within State Responsibility 
Areas, for which an application for a building permit is submitted on or after January 1, 2008, shall comply with all 
sections of this chapter.  

2. Local Agency Very-High Fire Hazard Severity Zone. New buildings located in any Local Agency Very-High 
Fire Hazard Severity Zone for which an application for a building permit is submitted on or after July 1, 2008, shall 
comply with all sections of this chapter.  

3. Wildland-Urban Interface Fire Area designated by the enforcing agency. New buildings located in any 
Wildland-Urban Interface Fire Area designated by the enforcing agency for which an application for a building 
permit is submitted on or after January 1, 2008, shall comply with all sections of this chapter.  

701A.3.2.1 Inspection and certification. Building permit applications and final completion approvals for buildings 
within the scope and application of this chapter shall comply with the following:  

701A.3.2.2 The local building official shall, prior to construction, provide the owner or applicant a certification that 
the building as proposed to be built complies with all applicable state and local building standards, including those 
for materials and construction methods for wildfire exposure as described in this chapter.  
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701A.3.2.3 The local building official shall, upon completion of construction, provide the owner or applicant with a 
copy of the final inspection report that demonstrates the building was constructed in compliance with all applicable 
state and local building standards, including those for materials and construction methods for wildlife exposure as 
described in this chapter.  

701A.3.2.4 Prior to building permit final approval the property shall be in compliance with the vegetation clearance 
requirements prescribed in California Public Resources Code 4291 California Government Code Section 51182.  

SECTION 702A DEFINITIONS  

For the purposes of this chapter, certain terms are defined below:  

CDF DIRECTOR means the Director of the California Department of Forestry and Fire Protection.  

FIRE PROTECTION PLAN is a document prepared for a specific project or development proposed for a Wildland 
Urban Interface Fire Area. It describes ways to minimize and mitigate potential for loss from wildfire exposure.  

The Fire Protection Plan shall be in accordance with this chapter and the California Fire Code, Chapter 47. When 
required by the enforcing agency for the purposes of granting modifications, a fire protection plan shall be 
submitted. Only locally adopted ordinances that have been filed with the California Building Standards Commission 
or the Department of Housing and Community Development in accordance with Section 101.8 shall apply.  

FIRE HAZARD SEVERITY ZONES are geographical areas designated pursuant to California Public Resources 
Codes Sections 4201 through 4204 and classified as Very High, High, or Moderate in State Responsibility Areas or 
as Local Agency Very High Fire Hazard Severity Zones designated pursuant to California Government Code, 
Sections 51175 through 51189. See California Fire Code Article 86.  

MATERIALS AND CONSTRUCTION METHODS FOR EXTERIOR WILDFIRE EXPOSURE  

The California Code of Regulations, Title 14, Section 1280, entitles the maps of these geographical areas as “Maps 
of the Fire Hazard Severity Zones in the State Responsibility Area of California.”  

IGNITION-RESISTANT MATERIAL is any product which, when tested in accordance with ASTM E 84 for a 
period of 30 minutes, shall have a flame spread of not over 25 and show no evidence of progressive combustion. In 
addition, the flame front shall not progress more than 101⁄2 feet (3200 mm) beyond the centerline of the burner at 
any time during the test.  

Materials shall pass the accelerated weathering test and be identified as exterior type, in accordance with ASTM D 
2898 and ASTM D 3201. All materials shall bear identification showing the fire performance rating thereof. That 
identification shall be issued by ICC-ES or a testing facility recognized by the State Fire Marshal having a service 
for inspection of materials at the factory.  

Fire-Retardant-Treated Wood or noncombustible materials as defined in Section 202 shall satisfy the intent of this 
section.  

The enforcing agency may use other definitions of ignition-resistant material that reflect wildfire exposure to 
building materials and/or their materials, performance in resisting ignition.  

LOCAL AGENCY VERY HIGH FIRE HAZARD SEVER- ITY ZONE means an area designated by a local 
agency upon the recommendation of the CDF Director pursuant to Government Code Sections 51177(c), 51178 and 
5118 that is not a state responsibility area and where a local agency, city, county, city and county, or district is 
responsible for fire protection.  
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STATE RESPONSIBILITY AREA means lands that are classified by the Board of Forestry pursuant to Public 
Resources Code Section 4125 where the financial responsibility of pre- venting and suppressing forest fires is 
primarily the responsibility of the state.  

WILDFIRE is any uncontrolled fire spreading through vegetative fuels that threatens to destroy life, property, or 
resources as defined in Public Resources Code Sections 4103 and 4104.  

WILDFIRE EXPOSURE is one or a combination of radiant heat, convective heat, direct flame contact and 
burning embers being projected by vegetation fire to a structure and its immediate environment.  

WILDLAND-URBAN INTERFACE FIRE AREA is a geo- graphical area identified by the state as a “Fire 
Hazard Severity Zone” in accordance with the Public Resources Code Sections 4201 through 4204 and Government 
Code Sections 51175 through 51189, or other areas designated by the enforcing agency to be at a significant risk 
from wildfires.  

SECTION 703A STANDARDS OF QUALITY  

703A.1 General. Material, systems, and methods of construction used shall be in accordance with this Chapter.  

703A.2 Qualification by testing. Material and material assemblies tested in accordance with the requirements of 
Section 703A shall be accepted for use when the results and conditions  

of those tests are met. Testing shall be performed by a testing agency approved by the State Fire Marshal or 
identified by an ICC-ES report.  

703A.3 Standards of quality. The State Fire Marshal standards listed below and as referenced in this chapter are 
located in the California Referenced Standards Code, Part 12 and Chapter 35 of this code.  

SFM 12-7A-1, Exterior Wall Siding and Sheathing. SFM 12-7A-2, Exterior Window. 
SFM 12-7A-3, Under Eave. 
SFM 12-7A-4, Decking.  

SECTION 704A MATERIALS, SYSTEMS AND METHODS OF CONSTRUCTION  

704A.1 Roofing.  

704A.1.1 General. Roofs shall comply with the requirements of Chapter 7A and Chapter 15. Roofs shall have a 
roofing assembly installed in accordance with its listing and the manufacturer's installation instructions.  

704A.1.2 Roof coverings. Where the roof profile allows a space between the roof covering and roof decking, the 
spaces shall be constructed to prevent the intrusion of flames and embers, be fire stopped with approved materials 
or have one layer of 72 pound (32.4 kg) mineral-surfaced non-perforated cap sheet complying with ASTM D3909 
installed over the combustible decking.  

704A.1.3 Roof valleys. When provided, valley flashings shall be not less than 0.019-inch (0.48 mm) (No. 26 
galvanized sheet gage) corrosion-resistant metal installed over a minimum 36-inch-wide (914 mm) underlayment 
consisting of one layer of 72 pound (32.4 kg) mineral-surfaced non-perforated cap sheet complying with ASTM 
D3909 running the full length of the valley.  

704A.1.4 Reserved.  
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704A.1.5 Roof gutters. Roof gutters shall be provided with the means to prevent the accumulation of leaves and 
debris in the gutter.  

704A.2 Attic ventilation.  

704A.2.1 General. When required by Chapter 15, roof and attic vents shall resist the intrusion of flame and embers 
into the attic area of the structure, or shall be protected by corrosion-resistant, noncombustible wire mesh with 
openings a minimum of 1/8-inch (3.2 mm) and shall not exceed 1/4-inch (6 mm) or its equivalent.  

704A.2.2 Eave or cornice vents. Vents shall not be installed in eaves and cornices.  

Exception: Eave and cornice vents may be used pro- vided they resist the intrusion of flame and burning embers 
into the attic area of the structure.  

704A.2.3 Eave protection. Eaves and soffits shall meet the requirements of SFM 12-7A-3 or shall be protected by 
ignition-resistant materials or noncombustible construction on the exposed underside.  

236 JANUARY 1, 2009 SUPPLEMENT 2007 CALIFORNIA BUILDING CODE  

704A.3 Exterior walls.  

704A.3.1 General. Exterior walls shall be approved noncombustible or ignition-resistant material, heavy timber, or 
log wall construction or shall provide protection from the intrusion of flames and embers in accordance with 
standard SFM 12-7A-1.  

704A.3.1.1 Exterior wall coverings. Exterior wall coverings shall extend from the top of the foundation to the roof, 
and terminate at 2-inch (50.8 mm) nominal solid wood blocking between rafters at all roof overhangs, or in the case 
of enclosed eaves, terminate at the enclosure.  

704A.3.2 Exterior wall openings. Exterior wall openings shall be in accordance with this section.  

704A.3.2.1 Exterior wall vents. Unless otherwise prohibited by other provisions of this code, vent openings in 
exterior walls shall resist the intrusion of flame and embers into the structure or vents shall be screened with a 
corrosion-resistant, noncombustible wire mesh with ¼-inch (6 mm) openings or its equivalent.  

704A.3.2.2 Exterior glazing and window walls. Exterior windows, window walls, glazed doors, and glazed 
openings within exterior doors shall be insulating-glass units with a minimum of one tempered pane, or glass block 
units, or have a fire-resistance rating of not less than 20 minutes, when tested according to NFPA 257, or in 
accordance with Section 715, or conform to the performance requirements of SFM 12-7A-2.  

704A.3.2.3 Exterior door assemblies. Exterior door assemblies shall conform to the performance requirements of 
standard SFM 12-7A-1 or shall be of approved noncombustible construction, or solid core wood having stiles and 
rails not less than 1-1/8 inches thick with interior field panel thickness no less than 1-1/4

 

inches thick, or shall have 
a fire-resistance rating of not less than 20 minutes when tested according to NFPA 252, or in accordance with 
Section 715.  

Exception: Noncombustible or exterior fire-retardant treated wood vehicle access doors are not required to comply 
with this chapter.  

704A.4 Decking, floors and under floor protection. 704A.4.1 Decking.  
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704A.4.1.1 Decking surfaces. Decking, surfaces, stair treads, risers, and landings of decks, porches, and balconies 
where any portion of such surface is within 10 feet (3048 mm) of the primary structure shall comply with one of the 
following methods:  

1. Shall be constructed of ignition-resistant materials and pass the performance requirements of SFM 12-7A-
4, Parts A and B.  

2. Shall be constructed with heavy timber, exterior fire-retardant-treated wood or approved noncombustible 
materials.  

3. Shall pass the performance requirements of SFM 12-7A-4, Part A, 12-7A-4.7.5.1 only with a net peak heat 
release rate of 25kW/sq. ft. for a 40-minute observation period and:  

1. Decking surface material shall pass the accelerated weathering test and be identified as exterior type, 
in accordance with ASTM D 2898 and ASTM D 3201 and;  

2. The exterior wall covering to which it the deck is attached and within 10 (3048 mm) feet of the deck 
shall be constructed of approved noncombustible or ignition resistant material.  

Exception: Walls are not required to comply with this subsection if the decking surface material 
conforms to ASTM E-84 Class B flame spread.  

The use of paints, coatings, stains, or other surface treatments are not an approved method of protection as required 
in this chapter.  

704A.4.2 Under-floor and appendages protection.  

704A.4.2.1 Underside of appendages and floor projections. The underside of cantilevered and overhanging 
appendages and floor projections shall maintain the ignition-resistant integrity of exterior walls, or the projection 
shall be enclosed to the grade.  

704A.4.2.2 Unenclosed under-floor protection. Buildings shall have all under-floor areas enclosed to the grade 
with exterior walls in accordance with Section 704A.3.  

Exception: The complete enclosure of under floor areas may be omitted where the underside of all exposed floors, 
exposed structural columns, beams and supporting walls are protected as required with exterior ignition-resistant 
material construction or be heavy timber.  

704A.5 Ancillary buildings and structures.  

704A.5.1 Ancillary buildings and structures. When required by the enforcing agency, ancillary buildings and 
structures and detached accessory structures shall comply with the provisions of this chapter.  
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CHAPTER 47 
REQUIREMENTS FOR WILDLAND-URBAN INTERFACE FIRE 

AREAS 

SECTION 4701 GENERAL 

4701.1 Scope. The mitigation of conditions where a wildfire burning in vegetative fuels may readily transmit fire to 
buildings and threaten to destroy life, overwhelm fire suppression capabilities, or result in large property losses 
shall comply with this chapter.  

4701.2 Purpose. The purpose of this code is to provide mini- mum standards to increase the ability of a building to 
resist the intrusion of flame or burning embers being projected by a vegetation fire and contributes to a systematic 
reduction in conflagration losses through the use of performance and prescriptive requirements.  

SECTION 4702 DEFINITIONS  

4702.1 General. For the purpose of this chapter, certain terms are defined as follows:  

CDF DIRECTOR means the Director of the California Department of Forestry and Fire Protection.  

FIRE PROTECTION PLAN is a document prepared for a specific project or development proposed for a 
Wildland- Urban Interface Fire Area. It describes ways to minimize and mitigate potential for loss from wildfire 
exposure.  

The Fire Protection Plan shall be in accordance with this chapter. When required by the enforcing agency for the 
purposes of granting modifications, a fire protection plan shall be submitted. Only locally adopted ordinances that 
have been filed with the California Building Standards Commission in accordance with Section 101.14 or the 
Department of Housing and Community Development in accordance with Section 101.15 shall apply.  

FIRE HAZARD SEVERITY ZONES are geographical areas designated pursuant to California Public Resources 
Codes Sections 4201 through 4204 and classified as Very High, High, or Moderate in State Responsibility Areas or 
as Local Agency Very High Fire Hazard Severity Zones designated pursuant to California Government Code 
Sections 51175 through 51189.  

The California Code of Regulations, Title 14, Section 1280 entitles the maps of these geographical areas as “Maps 
of the Fire Hazard Severity Zones in the State Responsibility Area of California.”  

LOCAL AGENCY VERY HIGH FIRE HAZARD SEVER- ITY ZONE means an area designated by a local 
agency upon the recommendation of the CDF Director pursuant to Government Code Sections 51177(c), 51178 and 
51189 that is not a state responsibility area and where a local agency, city, county, city and county, or district is 
responsible for fire protection.  

STATE RESPONSIBILITY AREA means lands that are classified by the Board of Forestry pursuant to Public 
Resources  

Code Section 4125 where the financial responsibility of preventing and suppressing forest fires is primarily the 
responsibility of the state.  

WILDFIRE is any uncontrolled fire spreading through vegetative fuels that threatens to destroy life, property, or 
resources as defined in Public Resources Code Sections 4103 and 4104.  
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WILDFIRE EXPOSURE is one or a combination of radiant heat, convective heat, direct flame contact and 
burning embers being projected by vegetation fire to a structure and its immediate environment.  

WILDLAND-URBAN INTERFACE FIRE AREA is a geo- graphical area identified by the state as a “Fire 
Hazard Severity Zone” in accordance with the Public Resources Code Sections 4201 through 4204 and Government 
Code Sections 51175 through 51189, or other areas designated by the enforcing agency to be at a significant risk 
from wildfires. See Article 86B for the applicable referenced sections of the Government Code and the Public 
Resources Code.  

SECTION 4703 PLANS [RESERVED]  

SECTION 4704 FIRE HAZARD SEVERITY ZONES  

4704.1 General. Lands in the state are classified by the CDF Director in accordance with the severity of wildfire 
hazard expected to prevail in those areas and the responsibility for fire protection, so that measures may be 
identified which will reduce the potential for losses to life, property, and resources from wildfire.  

4704.2 Classifications. The CDF Director classifies lands into fire hazard severity zones in accordance with 
California Public Resources Code Sections 4201 through 4204 for State Responsibility Areas and in accordance 
with Government Code Sections 51175 through 51189 for areas where a local agency is responsible for fire 
protection.  

SECTION 4705 WILDLAND-URBAN INTERFACE FIRE AREA  

4705.1 General. Construction methods and requirements to mitigate wildfire exposure shall be applied within 
geographical areas where a wildfire burning in vegetative fuels may readily transmit fire to buildings and threaten 
to destroy life, overwhelm fire suppression capabilities, or result in large property losses.  

4705.2 Construction methods and requirements within established limits. Within the limits established by law, 
construction methods intended to mitigate wildfire exposure shall comply with the California Building Code 
Chapter 7A, and this chapter.  

REQUIREMENTS FOR WILDLAND-URBAN INTERFACE FIRE AREAS  

4705.3 Establishment of limits. The establishment of limits for the Wildland-Urban Interface Fire Area's required 
construction methods shall be designated pursuant to the California Public Resources Code for State Responsibility 
areas or by a local agency following a finding supported by substantial evidence in the record that the requirements 
of this section are necessary for effective fire protection within the area.  

SECTION 4706 VEGETATION MANAGEMENT [RESERVED]  

SECTION 4707 DEFENSIBLE SPACE [RESERVED]  

SECTION 4708 MATERIALS AND CONSTRUCTION METHODS FOR EXTERIOR WILDFIRE 
EXPOSURE  

4708.1 Scope, purpose and application.  

4708.1.1 Scope. This chapter applies to building materials, systems and or assemblies used in the exterior design 
and construction of new buildings located within a Wildland- Urban Interface Fire Area as defined in this chapter.  

4708.1.2 Purpose. The purpose of this chapter is to establish minimum standards for the protection of life and 
property by increasing the ability of a building located in any Fire Hazard Severity Zone within State Responsibility 
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Areas or any Wildland-Urban Interface Fire Area to resist the intrusion of flame or burning embers projected by a 
vegetation fire and contributes to a systematic reduction in conflagration losses.  

4708.1.3 Application. New buildings located in any Fire Hazard Severity Zone within State Responsibility Areas or 
any Wildland-Urban Interface Fire Area designated by the enforcing agency for which an application for a building 
permit is submitted on or after December 1, 2005, shall comply with the following Sections:  

1. 4710.1 Roofing  

2. 4710.2 Attic Ventilation  

4708.2 Alternates for materials, design, tests, and methods of construction. The enforcing agency is permitted to 
modify the provisions of this chapter for site-specific conditions in accordance with the California Building Code 
Appendix Chapter 1, Section 104.10. When required by the enforcing agency for the purposes of granting 
modifications, a fire protection plan shall be submitted in accordance with the Chapter 47.  

SECTION 4709 STANDARDS OF QUALITY [RESERVED]  

SECTION 4710 MATERIALS, SYSTEMS AND METHODS OF CONSTRUCTION  

4710.1 Roofing.  

4710.1.1 General. Roofs shall comply with the requirements of this chapter and the California Building Code, 
Chapter 15. Roofs shall have a roofing assembly installed in accordance with its listing and the manufacturer's 
installation instructions.  

4710.1.2 Roof coverings. Where the roof profile allows a space between the roof covering and roof decking, the 
spaces shall be constructed to prevent the intrusion of flames and embers, be fire-stopped with approved materials 
or have one layer of No. 72 ASTM cap sheet installed over the combustible decking.  

4710.1.3 Roof valleys. When provided, valley flashings shall be not less 0.019-inch (0.48 mm) (No. 26 galvanized 
sheet gage) corrosion-resistant metal installed over a mini- mum 36-inch-wide (914 mm) underlayment consisting of 
one layer of No. 72 ASTM cap sheet running the full length of the valley.  

4710.1.4 Roof gutters. Roof gutters shall be provided with the means to prevent the accumulation of leaves and 
debris in the gutter.  

4710.2 Attic ventilation.  

4710.2.1 General. When required by the California Building Code, Chapter 15, roof and attic vents shall resist the 
intrusion of flame and embers into the attic area of the structure, or shall be protected by corrosion-resistant, 
noncombustible wire mesh with 1⁄4-inch (6 mm) openings or its equivalent.  

4710.2.2 Eave or cornice vents. Vents shall not be installed in eaves and cornices.  

Exception: Eave and cornice vents may be used pro- vided they resist the intrusion of flame and burning embers 
into the attic area of the structure.  
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FIRE-ADAPTED COMMUNITY 

Lakeshore Case Study 
 
General Community Information 
 
Lakeshore, population 20,840, is a community spanning 15 square miles nestled in a mountain 
basin at 4,100 feet elevation on the eastern slopes of a mountain range. The mountain range runs 
parallel to the Scenic River. The Scenic River runs directly alongside the community of 
Lakeshore. Drake National Forest is across the Scenic River from Lakeshore and the Maddox 
State Forest extends into three of Lakeshore’s neighborhoods (Hillside, Vista and Woodside). 
Both forests are located in Lincoln County. 
 
Lakeshore was founded in 1867 and incorporated in 1905. It is the largest community and seat of 
Lincoln County. Neighboring cities include Cameron, located approximately 75 miles to the 
west, and Oakdale located 135 miles to the north. 
 
Steeped in history, the Lakeshore area offers an array of natural and cultural wonders and is 
unsurpassed for beauty and diversity of activities. Lakeshore offers a variety of outdoor 
recreation, such as cross-country skiing, golfing, fishing, hunting and canoeing. It is known for 
its splendid bird watching and is the home of one of the highest concentrations of bald eagles. 
The city also offers a variety of arts and culture with numerous antique shops and museums, 
along with plays and musicals. Visitors can ride the downtown Trolley or follow the Old Town 
Historic Walking Tour. 
 
Timber harvesting was extensive in Lincoln County for the first few decades of the 20th century. 
With the arrival of the Southern Pacific Railroad Transportation Company in 1909, Lakeshore 
grew rapidly from a few hundred residents to several thousand. Dozens of lumber mills cut fir 
and pine timber, and the industry flourished until the late 1980s when the Northern Spotted Owl 
and other endangered species became driving forces for change in local forest policy. 
 
Climate 
 
The Lakeshore area enjoys an average of 300 days of sunshine each year. Lakeshore has chilly 
winters and hot summers. The city’s climate is often described as Warm Summer Mediterranean 
or Warm Summer Continental Mediterranean. 
 
Typical of the region, Lakeshore has a dry summer season. The greatest amount of precipitation 
occurs during the winter in the form of snow. Although not arid or semi-arid, total precipitation 
is still low at 13.41 inches per year due to the city being in the rain shadow of the mountains to 
the west. The all-time record high is 105°F on July 27, 1911, and the all-time record low is -24 
°F on January 15, 1888. The freeze-free season averages around 120 days, with the first freeze in 
a typical year occurring in mid-late September, and the last freeze occurring in late May. On 
average, 21 days per year reach 90°F or higher, and two days per year reach temperatures of 0°F 
or lower. 
 
  

- 3 - 

http://ci.klamath-falls.or.us/visitors/todo
http://en.wikipedia.org/wiki/Mediterranean_climate%23Warm-summer_Mediterranean_climate
http://en.wikipedia.org/wiki/Mediterranean_climate
http://en.wikipedia.org/wiki/Humid_continental_climate%23Dfb.2FDwb.2FDsb:_Warm_summer_subtype


WILDLAND URBAN INTERFACE: FIRE-ADAPTED COMMUNITIES — STRATEGIES FOR DEVELOPING A 
FIRE-ADAPTED COMMUNITY 

Geography and Topography 
 
Lakeshore is a high desert landscape surrounded by mountains. The city encompasses a 
geographical area of 20.66 square miles, and ranges from 4,100-5,530 feet above sea level. The 
topographic influence of the Scenic River creates a wind corridor in the Lakeshore area that can 
play a significant role in wildland fire behavior in and around Lakeshore. 
 
Transportation 
 
Three state highways provide access to the City from the west, northwest, north, east, southeast, 
and southwest. Amtrak provides daily passenger rail service, and other railroad companies 
provide cargo rail service to the area.  
 
Basin Transit Service, a special district with an elected Board of Directors, provides fixed route 
public transit service throughout the local area. 
 
The Lakeshore Regional Airport serves local private and business aircraft, as well as commercial 
passengers with two scheduled daily morning departures and evening arrivals. The airport is 
located just south of the Madison Park area. 
 
Education 
 
The Lakeshore City School District, governed by an elected six-member Board of Directors, 
serves 3,000 K-12 students with five elementary schools (K-5), one middle school (6-8), and two 
high schools.  
 
The Lincoln Community College and the State Institute of Technology provide local secondary 
education.  
 
Industry 
 
Many of Lakeshore’s industries manufacture building commodities such as plywood, siding, 
roofing materials, etc. Other key industries include health care (Sky View Regional Medical 
Center) and customer and technical support services. 
 
Recreation 
 
The Lakeshore region is widely recognized as a destination for summer and winter recreation 
activities including boating and water sports, fishing, camping, golfing, skiing, rafting, hiking, 
hunting, and touring wineries. The Scenic River is one of the state’s premier Steelhead salmon 
fisheries, and the area boasts numerous parks, campgrounds, wineries, and golf courses. 
Recreational tourism is a significant element of the City’s economy. 
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Lakeshore Community Demographics (People and Housing) 
 
Current Population   20,840 

    

Population Density   484.4 persons per square mile 

    

Race and Ethnicity 
Composition 

  83.4% White 

11.8% Hispanic or Latino 

5.0% from two or more races 

4.5% from other races 

4.3% Native American 

1.6% Asian 

1.0% African American 

0.1% Pacific Islander 

    

Housing Profile   Total # of Residential Properties: 8,542 

70% owner occupied 

30% renter occupied (greatest concentration is in 
the Center City area) 

    

Age and Gender Profiles   The median age of Lakeshore residents is 33.6 
years. 

25% of residents are under age 18. 

15% are age 18 to 24. 

25% are age 25 to 44. 

25% are age 45 to 64. 

10% are 65 years of age or older. 

The gender makeup of the city is 49.3% male and 
50.7% female. 
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Household Profiles   30% of households include children under the age 
of 18. 

Nearly 40% of households include married couples. 

13% of households are led by a female with no 
husband present. 

6% of householders are led by a male householder 
with no spouse present. 

11% of households are occupied by at least one 
person who is 65 years of age or older. 

The average household size is 2.35 persons. 

    

Household Income Profiles   The median household income is $28,498.00. 

The median family income is $37,021.00. 

Per capita income for the City is $16,710.00. 

22% of the population and 16% of families are 
challenged by poverty. This includes 27% of 
children under age 18 and 9.5% of people age 65 or 
older. 

 
Planning and Growth 
 
Between 1980 and 2006, Lakeshore’s population grew steadily. During the 1980s and 1990s, 
several new residential developments were built and many new businesses came to the area. 
However, since 2006 the population has remained consistent at 20,840. This slowed growth has 
been attributed to the recession that impacted the nation between 2006 and 2012.  
 
Residential Development 
 
Center City: This area of Lakeshore is located alongside the Scenic River and directly across 

from the Drake National Forest. Approximately half of Lakeshore’s residents live 
in the highly developed Center City area. 

 
The west area of Center City includes several upscale restaurants, quaint specialty 
retail stores and a theater. 
 
Downtown housing stock includes a mix of building styles that date to the early 
1900s. There are a variety of brick (non-sprinklered) retail buildings and also an 
eclectic composition of wood-frame houses that sport older wood-shake roofing. 
Many of the older residential properties are registered as historical properties with 
the Lakeshore Historical Society. These homes are primarily owner-occupied and 
are of significant value. A significant number of residents over age 65 reside in 
the Center City area. 
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The area northwest of Highway 22 is an upscale development located in a hilly 
area comprised of owner-occupied lightweight construction non-sprinklered 
townhouses.  
 
While Lakeshore has a relatively high percentage of owner-occupied housing, the 
southeastern section of the Center City area is where the greatest concentration of 
rental properties is located. Residents living in this section of Lakeshore have the 
lowest annual income per capita. Many of the landlords reside in other states and 
some of the housing is falling into various states of disrepair. 
 
Public water and sewer service is present in the entire Center City area. The main 
water service lines are 12 inches in diameter. Electric service is provided through 
aboveground overhead lines. 
 
There is an active merchant’s association and neighborhood association in the 
core Center City area. The groups collaborate regularly to advance the agenda of 
keeping Center City safe, economically sustainable and steeped in historical 
significance. 
 

The rest of Lakeshore (with exception of one neighborhood) is comprised of homes located near 
the brush and wooded areas that surround and ascend from the Center City area. Each 
neighborhood of Lakeshore has distinct character and carries its own designation. 

 
Hillside: Hillside is a highly developed neighborhood constructed in the 1960s 

overlooking the Center City area. While housing density is high, the 
majority of Hillside residents own their homes. Lot sizes range from a 
quarter to one acre. Housing stock includes mostly wood-frame dwellings 
that have been covered in recent years with vinyl siding. Nonfire-rated 
shingles are the primary roof coverings. Most properties include frame 
outbuildings for storage purposes. 

 
Public water (with 12-inch main service lines and fire hydrants), overhead 
electric and underground sewer service are present in Hillside. Foliage that 
surrounds and is present throughout the Hillside neighborhood includes 
western juniper, bitterbrush, manzanita and sagebrush. Hillside has an 
active neighborhood association that strives to make the small but densely 
populated area a safe and active place to raise a family. The association’s 
primary focus is on creating family-related activities. 
 

Madison Park: Madison Park was constructed in the 1970s –1980s and is comprised of 
both residential and commercial properties. Most of the residential 
housing stock is comprised of brick two-story homes with nonfire-rated 
shingled roofing. The commercial properties are either single-story retail 
businesses or office buildings. Building construction of these structures is 
a mix of steel, frame and brick. The roofs of nearly all commercial 
buildings are constructed of composite type shingles or poured rubber/ 
asphalt material. 
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Full public utility service (including fire hydrants) is provided in this 
neighborhood. Most commercial and office buildings have fire sprinklers. 
Foliage in Madison Park is primarily deciduous trees that were planted for 
landscaping purposes when the neighborhood was built. Madison Park has 
neither a business association nor neighborhood group. 

 
Geographically, Madison Park is the largest “neighborhood” but has the 
smallest number of residents. The south and east quadrants of Madison 
Park are zoned for business and commercial development. Community 
leaders are hopeful that growth will resume in the near future. 

 
Vista: Vista was developed in the 1990s. It is a residential neighborhood with 

land parcels that average between one and two acres. Housing stock is a 
mixture of single-family and condominium-type structures. Building 
construction varies with single-family homes being primarily wood or 
stucco-sided structures and condominiums wood-frame with simulated 
wooden vinyl siding. Some of the single-family homes have wood-shake 
roofs. Vista is home to the second largest number of residents over age 65. 

 
Like Hillside, the Vista neighborhood is surrounded by and includes a 
combination western juniper, bitterbrush, manzanita, sagebrush and 
deciduous foliage. Some of this foliage is so thick among the 
neighborhood that many homes are not visible from street view. The 
northern section of Vista that includes a piece of the Maddox State Forest 
is zoned residential and slated for expansive development when growth 
resumes. This area incorporates and is surrounded by beautiful ponderosa 
pine trees. 

 
While there is public utility service (including fire hydrants) to the area, 
water pressure is sometimes low due to the size of water mains, elevation 
to the neighborhood and lack of a pressure boosting pumping station. The 
road infrastructure in Vista is comprised of narrow streets and constricted 
gravel driveways bordered by trees. Vista has a very active (but small) 
neighborhood association. Organizers would love to expand the number of 
members so future projects could be considered that would further 
enhance the area. The continuing issue regarding lack of residential water 
pressure is something of great concern to the current group. 

 
Woodside: Woodside is the newest neighborhood in Lakeshore. Development began 

on this area in the late 1990s and continues sporadically. This is a 
residential neighborhood with land parcels averaging five to 30 acres. 

 
While it is the smallest neighborhood in terms of homes and residents, 
Woodside sports the largest and most luxurious homes in the Lakeshore 
area. Most homes are at least 4,000 square feet or larger. Nearly all homes 
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are wood-frame log style construction. Roofs are comprised of either 
wood-shake or tile. 

 
Like the neighborhoods of Hillside and Vista, Woodside includes a very 
dense mixture of western juniper, bitterbrush, manzanita, sagebrush and 
deciduous foliage. In addition, large stands of ponderosa pines surround 
and are located within Woodside. 

 
Woodside has public utility service in the form of electricity provided by 
Lakeshore Power. The extension of public water, sewer and gas services 
were refused by an ad hoc group of Woodside homeowners. 

 
Access to the homes in Woodside is somewhat limited as most properties 
have narrow gravel-covered tree-lined driveways. None of the properties 
are easily visible from the main thoroughfares due to the heavy forest type 
conditions. All access roads into and through Woodside are narrow. The 
residents of Woodside do not have a community association and prefer to 
be left alone. 

 
Note — the Maddox State Forest extends into the neighborhoods of 
Hillside, Vista and Woodside. Center City is directly across the Scenic 
River from the Drake National Forest. 

 
*Every neighborhood in Lakeshore includes quantities of homes that have 
attached wooden decks. 

 
Utility Service 
 
Electric: Lakeshore Power provides service to the entire community. All areas of 

the city have overhead power lines that supply customers. 
 

While the company is very responsive to customer needs, it does have a 
problem with frequent power outages due to overhead foliage coming in 
contact with high voltage lines located north and west of the city. The 
company attributes this condition to a lack of tree trimming service which 
became a victim of budget cuts in 2008. 

 
Water and Sewer: Public water (including fire hydrants) and sewer service is provided to all 

parts of Lakeshore with exception of the Woodside neighborhood. This 
neighborhood opposed extension of services due to costs associated with 
connection. 

 
Water service to the Vista neighborhood has been problematic due to the 
size of service lines, elevation and lack of a pumping station in the area. 
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Lakeshore does not have a rural hydrant system or ancillary tanks for fire 
suppression activities. There are no agreements with state or federal 
officials to use any of the water sources in the forests for fire suppression 
purposes. 

 
Natural Gas: Public access to natural gas service is available in the Center City, Hillside 

and Madison Park areas. Many of the homes in the Vista and Woodside 
neighborhoods use propane as a major utility. It is not uncommon for 
homes in the Vista area to have (at a minimum) 500 gallon aboveground 
propane tanks in their backyard. Most homes in Woodside have 1,000 
gallon tanks. Some are above ground, others are buried. 

 
Note — Lakeshore does not have an Adequate Public Facilities Ordinance that requires 
extension of public utilities to new developments. It also does not have an ordinance that requires 
specific types of address signage so emergency, utility and mail service staff can easily identify a 
home. 
 
Economy and Finances 
 
Lakeshore’s largest employer is the Sky View Regional Medical Center. It is closely followed by 
the Lakeshore School District. Other major employers include JELD-WEN, an international 
building products manufacturer; the Collins Products plywood and siding plant; the American 
Forest Products plywood manufacturing plant; Corp Customer and Technical Care; Lincoln 
County School District; State Institute of Technology; and Home Depot. Most of Lakeshore’s 
commerce-related property is located in either Madison Park or Center City. 
 
Recreation is a significant element of the local economy with the Lakeshore region widely 
recognized as a destination for summer and winter recreation activities.  
 
Lakeshore’s current General Fund budget is $21.6 million. The budget is supported by property 
taxes, sales tax, and city fees. In addition to the General Fund, the City has a Parks Fund that is 
derived from property taxes, water assessment fees, and hotel/motel taxes. The fund helps 
maintain over 600 acres of parks within the City. Lakeshore also has an Airport Fund supported 
by property taxes and airport rental activities to fund airport operations. 
 
Even though the nationwide recession slowed the growth of Lakeshore, the City has a $4.1 
million surplus from last year’s budget, and currently has an $18.9 million reserve. However, this 
reserve is dedicated to future liabilities such as employee health care and retirement, as well as 
capital renewal and replacement. The current budget includes a $4 million appropriation for 
unanticipated emergencies.  
 
Police, code enforcement, and municipal court operations take up 59% of the annual General 
Fund budget.  
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Government & Politics 
 
The City is governed by a Council-Manager form of government. The city council, which is 
nonpartisan, has five members, each elected from one of the five wards. Elected officials serve 
four-year terms which are staggered so that either two or three seats are up for election every two 
years. 
 
The mayor’s position is nonpartisan. He or she serves a term of four years and presides over all 
city council meetings. The mayor appoints committees, can veto any ordinance not passed with 
the affirmative vote of at least four council members, and casts tie-breaking votes. 
 
The city manager is considered the administrative head of the city. He or she is appointed by the 
council and serves an indefinite term at the council’s pleasure. The current Mayor was re-elected 
to his fifth term last year, and the incumbent Council members representing Districts 1, 2 and 3 
were also re-elected to new terms. The current City Council works well together with little 
significant political discord. The current City Manager has served Lakeshore for nearly 20 years. 
 
Lincoln County is governed by an elected three-member Board of Commissioners. Each full-
time partisan term is for four (4) years and the official is paid a salary established by the Budget 
Committee. The Board oversees all county activities with the exception of the Sheriff and the 
District Attorney. A board chairman is appointed by the entire board, and the position is rotated 
among the three members. The Board of Commissioners encourages and supports new industry 
to enhance the local economy, and promotes the transfer of local forest resource management 
from federal agencies to state and local agencies. 
 
Municipal Services 
 
Lakeshore has 185 employees who are divided amongst the following departments: 
 
• Police 
 
• Public Works 
 
• Parks and Recreation 
 
• Economic and Community Development 
 
• Code Enforcement 
 
• Airport Services 
 
Fire protection services within the corporate limit of Lakeshore and immediate surrounding areas 
are provided by Lincoln County Fire District #1, an independent rural fire district governed by an 
elected, five-member Board of Directors. The District serves Lakeshore and all adjacent rural 
areas with 70 full-time employees. The District is led by a veteran chief. A deputy chief oversees 
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three firefighting battalions and each of those is supervised by a shift commander. A fire marshal 
and two deputies handle investigations, commercial building inspections and public education. 
 
The Operations Division staffs five fire stations and responds to approximately 5,250 incidents 
annually. A station is located in each of the five Lakeshore neighborhoods. Each station has a 
Type-1 engine. The stations in Center City, Hillside, Vista and Madison Park have an 
ambulance. Hillside, Vista and Woodside houses each have a Type-3 wildland engine. A 100-
foot ladder tower and heavy rescue unit are housed in Center City. All Type-1 engines, the ladder 
tower and heavy rescue unit are staffed by three firefighters. Each ambulance is staffed by two 
paramedics. The department also has three command vehicles and three utility pickup trucks. 
The District is funded by an assessment on real property, and the District’s current budget is 
approximately 10 million dollars. 
 
Other local and regional fire protection services include: 
 
• Lincoln County Fire District #4 serves the rural area west of Lakeshore with 28 volunteer 

personnel from one station. Fire District #4 responds to approximately 450 incidents 
annually with two Type-1 engines, one Type-3 engine, one 4,000-gallon water tender, 
one BLS ambulance, one light rescue unit, and one command vehicle. 

 
• The State Department of Forestry staffs two wildland engines and one 20-person hand 

crew in the Lakeshore area during the summer wildland fire season. In addition, a state-
funded firefighting helicopter and air tanker operate out of a large regional airport 
approximately 75 miles west of Lakeshore.  

 
• The U.S. Forest Service and Bureau of Land Management jointly fund and staff two 

wildland engines and one 20-person Hot Shot Crew in the Lakeshore area during the 
summer wildland fire season. Additional federal wildland fire suppression resources are 
available throughout the state, with the two closest located 75 miles west and 130 miles 
north of Lakeshore. 

 
In sum, the Lincoln County fire districts and all of their mutual-aid partners (including federal 
and state authorities) are very proud of their well-staffed, trained, equipped and efficient 
organizations. Each places great emphasis on suppressing wildland fire in a rapid and effective 
manner. All of the agencies are very well respected by the community decision-makers and 
citizens of the Lakeshore area. 
 
Vegetative Fuels and the WUI 
 
Ponderosa pine is currently found throughout the greater Lakeshore area. Historically, ponderosa 
pine forests contained more understory grasses and less shrubs than are present today. Less stand 
management, less logging activity and highly effective wildland fire suppression have 
significantly altered the ponderosa pine forest type. Removal of the larger pines has dramatically 
decreased open park-like forests, replacing them with more evenly spaced and smaller “black-
bark” forests. Similar to other species of conifer forest types, the suppression of fire has greatly 
increased the number and density of trees, creating ladder fuels and putting the stands at risk of 
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attack from insects and diseases. These factors have contributed to more intense fires in 
ponderosa pine forests in recent years. 
 
Western juniper occurs mainly in the northern and eastern sections of the Greater Lakeshore 
WUI. The fire history of western juniper is characterized by fire that occurs approximately every 
30 years and is generally limited by the availability of fuels. Western juniper trees have thin bark 
and fires kill them easily. Western juniper appears to be expanding its range over the previous 
century. 
 
Bitterbrush occurs throughout the greater Lakeshore area on all aspects and elevations and is 
frequently found with mixed shrubs such as manzanita and sage. Bitterbrush is fire dependent, 
but not fire resistant. It regenerates mostly from seed after a fire and often sprouts from caches of 
seeds made by rodents. Bitterbrush will sprout after burning regardless of the severity of the burn 
and matures relatively quickly. Consequently, the Greater Lakeshore WUI area is rich with 
patches of bitterbrush that burn well on their own and provide fire-ready ladder fuels for taller 
tree stands. 
 
Manzanita is a shrub that occurs throughout the greater Lakeshore area. It is usually interspersed 
with other shrub species such as bitterbrush. Manzanita generates both through sprouts and seeds 
that are stimulated by fire. Fires in manzanita are conducive to rapid and extensive fire spread 
due to both physical and chemical characteristics. The shrub has volatile materials in the leaves, 
low moisture content in the foliage, and persistence of dead branches and stems. Manzanita is 
particularly susceptible to fire where it is the primary understory component. 
 
Sagebrush is found on the eastern portions of the Greater Lakeshore WUI and commonly grows 
in association with juniper and bitterbrush. Most fires kill sagebrush plants. In many 
communities, changes in fire occurrence along with fire suppression and livestock grazing have 
contributed to the current condition of sagebrush. Prior to the introduction of annuals, 
insufficient fuels may have limited fire spread in big sagebrush communities. Introduction of 
annuals, especially cheat grass, has increased fuel loads so that fire carries easily. Burning in 
sage communities commonly sets the stage for repeated fires. Fire frequency can be as little as 5 
years, not sufficient time for the establishment and reproduction of big sagebrush. In these cases, 
annuals such as cheat grass commonly take over the site. 
 
The result of the fuel hazards and forest types in the greater Lakeshore area is an overgrowth of 
trees and forest floor fuels with an abundance of dead or dying vegetation that contribute to a 
substantially elevated risk of wildland fires that are difficult to control. These overly dense 
conditions lead to fire behavior that produces flame lengths exceeding eight feet with crowning 
and torching that can result in stand replacement severity fires. 
 
Not only have large stand replacement fires not occurred, but also the more frequent low 
intensity fires have not been allowed to burn either. This practice of fire exclusion along with 
insufficient vegetation/fuels reduction has resulted in the buildup of excessive live and dead 
fuels. 
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Wildland Fire History 
 
Lakeshore is a true wildland urban interface (WUI) community with many of its residences 
located on forested or vegetation-heavy sites. Lakeshore lies within a ponderosa pine and mixed 
conifer forested area. Natural vegetation in the area transitions from forest to a mix of annual 
grasses, shrubs and juniper. 
 
The Lakeshore region has a significant history of natural and human-caused fires. The forest and 
shrub vegetation of the area evolved with fire’s influence prior to human settlement. Surrounded 
by a forest type dominated by ponderosa pine and associated species, Lakeshore is in a 
historically fire dependent ecosystem. Historic fires thinned younger stems and tended to 
generate a more open forest condition than exists today. 
 
Since human settlement, the vegetation has increased in density. Timber harvest removed many 
of the older, larger and more valuable trees prior to subdivision development. The remaining 
forested areas that were subdivided into residential lots are often represented by clumps of dense, 
smaller trees competing for nutrients, water and sunlight. This competition has led to high 
mortality levels in many locations. Tree mortality has resulted in a buildup of dead fuels in tree 
clumps prone to crown fire behavior. Such fire behavior exceeds the fire suppression capabilities 
of local and regional ground-based suppression resources. 
 
Numerous wildland fires have occurred within and adjacent to the Lakeshore area in the past 10 
years. Last year, the 250-acre Maddox fire scorched the outermost corners of the Vista and 
Woodside neighborhoods. While six homes were destroyed, residents and community leaders 
credited the fast and efficient response of the Lincoln County fire district and its mutual-aid 
partners with saving both neighborhoods. Over the past decade, 465 wildland fires have burned a 
total of 3,330 acres within a six-mile radius of Lakeshore. Lightning has caused one-third of the 
fires. Both the Drake National Forest and Maddox State Forest have experienced moderate 
wildland fire events with wind-propelled flaming embers reaching all neighborhoods within 
Lakeshore. Last year there were several incidents where embers from relatively small fires in the 
Drake National Forest ignited combustible roofing material on homes in the Center City area. 
These incidents sparked interest from both the merchants association and historical society. In 
addition, vegetation is growing back quickly under the tree canopies where the Maddox fire 
occurred. 
 
Wildland Fire Mitigation Program 
 
Sixty percent of the forested landscape around Lakeshore is public land administered by the U.S. 
Forest Service, U.S. Bureau of Land Management, National Park Service, U.S. Fish & Wildlife 
Service, and the State Department of Forestry. The other 40 percent is comprised of private 
timbered holdings. 
 
Currently the community WUI Mitigation Program consists of an annual public education 
campaign held during wildland fire awareness week each year in May. The fire marshal’s office 
is responsible for public education and coordinates the annual campaign’s public messaging 
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using federal and/or free materials. This is the only public education program related to WUI fire 
issues. 
 
A state requirement for 30 feet of defensible space around buildings has existed for years. The 
“D-Space” requirement is not systematically enforced by any agency. Occasionally the state and 
local fire jurisdiction will spar with one another and proclaim the other is responsible for 
inspections, but neither budget staff for doing so. The state forestry agency has provided and 
managed a few grant-funded community fuels modification efforts through a federal grant in the 
past five years. Community interest and support for this program has been very minimal. 
 
Public and Community Leader Opinion of Wildland Fire Threat 
 
Because no incident has devastated or significantly impacted the economy/quality of life of 
Lakeshore, general apathy exists among the public at large and decision-makers regarding the 
risk of wildland fire in the Lakeshore WUI. No business, neighborhood or historical groups have 
spoken about the issue. At present, it is a nonissue. 
 
The overarching priority of community decision-makers is to increase Lakeshore’s tax base by 
promoting residential growth in the north Center City area and around the Vista and Woodside 
neighborhoods. Decision-makers are also very busy attempting to entice more businesses to 
locate in the Madison Park area. 
 
There has been no dialogue between Lakeshore community leaders and representatives from the 
local, state or federal fire service about preparing for or mitigating the effects of a major WUI 
incident. Lakeshore has never developed a Community Wildland Fire Protection Plan. 
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Critical Infrastructure 
 

Waste Water Treatment Plant and pumping stations. 

Potable water storage tanks (22) and 32 pumping stations. 

Potable water distribution system and fire hydrants (1,000). 

Electrical power distribution stations. 

Natural gas distribution system. 

City administrative buildings. 

City administrative buildings. 

Police facility. 

Fire stations. 

Sky View Medical Center. 

Airport tower, runways and taxiways. 

Amtrak railway. 

Elementary schools. 

Middle school. 

High schools. 

Lincoln Community College. 

State Institute of Technology. 

State highways. 
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GLOSSARY 
 
This glossary is specific to creating fire-adapted communities (FACs) in a wildland urban 
interface (WUI). Terms identified with an asterisk (*) are taken directly from the Glossary of 
Wildland Fire Terminology from the National Wildfire Coordinating Group (NWCG). While 
some of these terms may not appear in all of the two-day WUI: FAC courses, they are pertinent 
to have as a reference. Terms taken directly from the WUI: FAC courses are followed by an 
indicator of the course and unit where they first appear. For example, “CI-U2” means Course I-
Unit 2. 
 
*Acceptable Fire Risk  The potential fire loss a community is willing to accept rather 

than provide resources to reduce such losses. 
   
Action Plans  Plans that identify, in sequence, the specific detailed steps 

necessary to achieve a desired objective. (CI-U4) 
   
Aerial Fuels  Large trees with flammable canopies. (CI-U1) 
   
*After Action Review  A professional discussion of an event, focused on performance 

standards, that enables Agency Administrators and firefighters 
to discover for themselves what happened, why it happened, and 
how to sustain strengths and improve on weaknesses. 

   
Attribute  A variable that can influence a hazard. (CI-U3) 
   
Authority Having 
Jurisdiction (AHJ) 

 The agency, entity or individual that has the vested authority to 
enact, interpret or enforce codes and standards. (CII-U2) 

   
*BEHAVE  A system of interactive computer programs for modeling fuel 

and fire behavior; comprised of two systems: BURN and FUEL. 
   
Built Environment  The attributes (objects or features) constructed and maintained 

by people. (CII-U1) 
   
Census Tracts  Defined geographical areas within a city, town, county or 

village. Each tract carries a numerical identification. (CI-U3) 
   
Coalition  A formal relationship between people or organizations that is 

formed to accomplish a specific goal or support a cause, 
initiative or project. (CI-U2) 

   
Code  A systematically arranged and comprehensive collection of 

laws. A code defines what needs to be accomplished. Codes 
contain mandatory requirements and typically use the word 
“shall” as opposed to “should.” (CII-U2) 

   

- 3 - 



WILDLAND URBAN INTERFACE: FIRE-ADAPTED COMMUNITIES — STRATEGIES FOR DEVELOPING A 
FIRE-ADAPTED COMMUNITY 

Collaboration  People or groups working together with others to create a joint 
effort. (CI-U2) 

   
Common Operational 
Pictures/Platforms 
(COPS) 

 A single identical display of relevant (operational) information 
(position of own resources and the fire; status of important 
infrastructure such as Incident Command Post (ICP), staging 
areas, roads, etc.) shared by more than one command. (CII-U2) 

   
Community Risk 
Assessment 

 A fact-based objective study of local risks. (CI-U3) 

   
Community Risk 
Reduction 

 A defined process for identifying, assessing, and prioritizing 
risks and mitigations across the community. (CI-U3) 

   
*Community Wildfire 
Protection Plan (CWPP) 

 A plan developed in the collaborative framework established by 
the Wildland Fire Leadership Council and agreed to by state, 
tribal, local government, local fire departments, other 
stakeholders and federal land management agencies managing 
land in the vicinity of the planning area. A Community Wildfire 
Protection Plan (CWPP) identifies and prioritizes areas for 
hazardous fuel reduction treatments and recommends the types 
and methods of treatment on Federal and non-Federal land that 
will protect one or more at-risk communities and essential 
infrastructure and recommends measures to reduce structural 
ignitability throughout the at-risk community. A CWPP may 
address issues such as wildfire response, hazard mitigation, 
community preparedness, structure protection, or all of the 
above. 
 
A CWPP is a community-based wildland fire planning tool that 
includes: (CI-U1) 
 
• An assessment of local wildland fire risks. 
• A set of strategies to reduce or mitigate identified risks. 
• A long-term plan for implementing the strategies. 

   
Contingency Planning  Involves developing plans for unexpected scenarios or, at a 

minimum, identifying methods to track alternative events so that 
a strategic plan can be re-examined and necessary changes 
initiated when it becomes clear that action is necessary.  

   
Coercive Power  Power gained through the authority to punish (demote, fine, 

censure, terminate employment, etc.); it is the opposite of 
reward power. (CI-U2) 
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Consensus  A general agreement of a group as a whole, not just a majority. 
It is a conclusion or agreement that all members of the group are 
willing to support. (CI-U2) 

   
Critical Success 
Indicator (CSI) 

 A benchmark measure or critical intermediate step necessary to 
complete a project that, if not met, should trigger a re-evaluation 
of the overall strategy. (CIII-U1) 

   
*Crown Fire  A fire that advances from top to top of trees or shrubs, more or 

less independent of a surface fire. Crown fires are sometimes 
classed as “running” or “dependent” to distinguish the degree of 
independence from the surface fire. 

   
*Dead Fuels  Fuels with no living tissue in which moisture content is 

governed almost entirely by absorption or evaporation of 
atmospheric moisture (relative humidity and precipitation). 

   
*Debris Burning Fire  In fire suppression terminology, a fire spreading from any fire 

originally ignited to clear land or burn rubbish, garbage, crop 
stubble, or meadows (excluding incendiary fires). In prescribed 
fire terminology, a fire used to dispose of scattered, piled, or 
windrowed dead woody fuel, generally in the absence of a 
merchantable overstory. Its purpose is to reduce unsightly fuel 
concentrations or consume unwanted natural fuels to facilitate 
subsequent resource management or land use actions on the 
area. 

   
Defensible Space  The area around a structure or infrastructure that has been 

modified to facilitate effective defensive fire suppression 
strategies and tactics. 

   
Development Densities  The pattern of buildings constructed in the WUI. (CII-U1) 
   
Expert Power  Power vested in a person with specialized knowledge, skills and 

abilities (KSAs). (Fire marshals and fire investigators have 
expert power due to their specialized knowledge and skills.)  
(CI-U2) 

   
Federal Land 
Assistance, 
Management, and 
Enhancement (FLAME) 
Act of 2009 

 One of two federal laws that provide a legal basis for CWPPs 
and community wildland fire planning in general. (CIII-U1) 

   
*Fire-Adapted 
Community (FAC) 

 A human community consisting of informed and prepared 
citizens collaboratively planning and taking action to safely co-
exist with wildland fire. (CI-U1) 
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*FIREMODEL  Computer program which, with specified information (fuel, 
weather, topography), predicts an hourly rate of spread from a 
point of origin. 

   
Fire Behavior Model  A mathematical model to predict fire behavior and fire effects. 

When used in conjunction with personal fire experience and a 
basic understanding of fire models, predictions can be 
successfully applied to a range of fire management activities 
including wildland fire behavior prediction, prescribed fire 
planning, and fuel hazard assessment. (CII-U2) 

   
Formal Political 
Structure 

 Includes elected and appointed officials tasked with establishing 
and managing public policy. (CI-U2) 

   
*Fuelbreak  A natural or manmade change in fuel characteristics which 

affects fire behavior so that fires burning into them can be more 
readily controlled. 

   
Fuel Breaks  Intended to modify fire behavior and spread by altering fuel 

beds in a linear alignment, typically situated along ridge tops 
and may include retained trees (shaded fuel breaks). (CII-U1) 

   
*Fuelbreak System  A series of modified strips or blocks tied together to form 

continuous strategically located fuel breaks around land units. 
   
*Fuel Group  An identifiable association of fuel elements of distinctive 

species, form, size, arrangement, or other characteristics. 
General fuel groups are grass, brush, timber, and slash. 

   
*Fuel Loading  The amount of fuel present expressed quantitatively in terms of 

weight of fuel per unit area. This may be available fuel 
(consumable fuel) or total fuel and is usually dry weight. 

   
*Fuel Management  Act or practice of controlling flammability and reducing 

resistance to control wildland fuels through mechanical, 
chemical, biological, or manual means, or by fire, in support of 
land management objectives. 

   
*Fuel Reduction  Manipulation, including combustion, or removal of fuels to 

reduce the likelihood of ignition and/or to lessen potential 
damage and resistance to control. 

   
*Fuel Treatment  Manipulation or removal of fuels to reduce the likelihood of 

ignition and/or to lessen potential damage and resistance to 
control (e.g., lopping, chipping, crushing, piling and burning). 
Synonym: Fuel Modification. 
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Fuel Types  Are defined as an identifiable association of fuel elements of 
distinctive species, form, size, arrangement or other 
characteristics that will cause a predictable rate of spread or 
resistance to control under specified weather conditions.  
(CI-U1) 

   
Full Motion Video 
(FMV) 

 Standard video technology that captures the image and displays 
it in a continuous stream. (CII-U2) 

   
Gap Analysis  A step in planning whereby gaps, if any, between the group’s 

current state or performance and its desired future state are 
identified. (CIII-U1) 

   
General Land Use Plans  How communities often describe their overall housing, zoning, 

transportation, safety and economic development goals in terms 
of broad land use plans. (CII-U1) 

   
*Global Positioning 
System (GPS) 

 A system of navigational satellites operated by the U.S. 
Department of Defense and available for civilian use. The 
system can track objects anywhere in the world with an 
accuracy of approximately 40 feet. 

   
Geographic Information 
Systems (GIS) 

 A computer system capable of capturing, storing, analyzing and 
displaying geographically referenced information (i.e., data 
identified according to location). GIS combines the analytical 
capacity of a database with the visual benefits of a map.  
(CII-U2) 

   
*Ground Fuel  All combustible materials below the surface litter, including 

duff, tree or shrub roots, punky wood, peat, and sawdust that 
normally support a glowing combustion without flame. 

   
Hazard  An object, process or condition that can cause harm. (CI-U3) 
   
Healthy Forests 
Restoration Act (HFRA, 
2003) 

 One of two federal laws that provide a legal basis for CWPPs 
and community wildland fire planning in general. (CIII-U1) 

   
*Home Assessment  Evaluation of a dwelling and its immediate surroundings to 

determine its potential to escape damage by an approaching 
wildland fire. Includes the fuels and vegetation in the yard and 
adjacent to the structure, roof environment, decking and siding 
materials, prevailing winds, topography, fire history, etc., with 
the intent of mitigating fire hazards and risks. 

   
Ignition-Resistant 
Construction 

 The use of specific construction materials and/or construction 
methods to reduce a building’s vulnerability to ignition from an 
external source. 
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Integrated Action Plan  A step in planning that involves the finalization of strategic 
direction and development of specific, detailed operational plans 
to achieve the objectives identified in the strategic business 
modeling step, including projected time frames.  

   
International Code 
Council (ICC) — WUI 
Code 

 This particular code is part of a “family” of national model 
codes adopted by federal, state and local entities. The ICC WUI 
Code is a “stand-alone” code that addresses WUI issues 
specifically. (CII-U2) 

   
Influence  The ability to affect someone or something without direct or 

apparent effort. (CI-U2) 
   
Informed Consent  Permission granted with knowledge of the possible 

consequences (e.g., a medical patient, knowledgeable of the 
risks and benefits, giving permission for surgery). (CIII-U1) 

   
Infrared (IR)  A type of remote sensing tool. IR light is electromagnetic 

radiation with longer wavelengths than those of visible light. It 
is usually thought of as “heat signatures” since it displays 
energy being given off by a subject. (CII-U2) 

   
Interactive Web Map  Maps that can be manipulated by the user to see customized 

features, save personal information, or share the maps with 
others. (CII-U2) 

   
Insurance Services 
Office Standards 

 A process that uses a grading classification system to measure 
fire department effectiveness. Commonly termed the “Property 
Protection Classification” system (or PPC), this rating assigns a 
score of 1-10 to fire departments through a review process 
conducted every 10 years or so. (CII-U2) 

   
*Ladder Fuels  Fuels which provide vertical continuity between strata, thereby 

allowing fire to carry from surface fuels into the crowns of trees 
or shrubs with relative ease. They help initiate and assure the 
continuation of crowning. 

   
Ladder Fuels  Brush, small trees and dead lower branches of larger trees.  

(CI-U1) 
   
LANDFIRE  (Also known as Landscape Fire and Resource Management 

Planning Tools.) An interagency vegetation, fire and fuel 
characteristics mapping program sponsored by the U.S. 
Department of the Interior and the U.S. Department of 
Agriculture, Forest Service. (CI-U3) 
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*Land Use Plan  A set of decisions that establish management direction for land 
within an administrative area; an assimilation of land-use-plan-
level decisions developed through the planning process 
regardless of the scale at which the decisions were developed. 

   
Land Use Planning  The set of policies, requirements, guidelines and statutes that 

determine how land is subdivided, built upon, managed and 
maintained. (CII-U2) 

   
*Land/Resource 
Management Plan 
(L/RMP) 

 A document prepared with public participation and approved by 
an agency administrator that provides general guidance and 
direction for land and resource management activities for an 
administrative area. The L/RMP identifies the need for fire’s 
role in a particular area and for a specific benefit. The objectives 
in the L/RMP provide the basis for the development of fire 
management objectives and the fire management program in the 
designated area. 

   
Landscape Area 
Treatments 

 Actions intended to modify fire behavior by treating fuels over 
large areas in strategic locations or historic fire corridors; these 
treatments are typically conducted on large expanses of federal 
or private land (e.g., Strategically Placed Area Treatments). 
(CII-U1) 

   
Legitimate Power  Power vested by virtue of a particular position of authority (fire 

chief, city manager, president, etc.). (CI-U2) 
   
Light Detection and 
Ranging (LiDAR) 

 LiDAR is an optical remote sensing technology that can 
measure the distance to, or other properties of, a target by 
illuminating the target with light, often using pulses from a 
laser. (CII-U2) 

   
Master Plan  A broad plan of guidance that is adopted by a community on a 

periodic basis. The plan describes the assumptions of growth, 
development needs, community values, environmental 
considerations, housing and economic needs, and community 
safety.  

   
Misinformed Consent  Consent given without full knowledge of the potential 

consequences or other reasonable factors that may be relevant to 
giving consent. (CIII-U1) 
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*Mitigation  Those activities implemented prior to, during, or after an 
incident which are designed to reduce or eliminate risks to 
people or property that lessen the actual or potential effects or 
consequences of an incident. Mitigation measures can include 
efforts to educate governments, businesses, and the general 
public on measures they can take to reduce loss and injury and 
are often informed by lessons learned from prior incidents. 

   
Mitigation Actions  On-the-ground actions that serve to increase the defensibility of 

the Maximum Manageable Area (MMA); check, direct or delay 
the spread of fire; and minimize threats to life, property and 
resources. Mitigation actions may include mechanical and 
physical nonfire tasks, specific fire applications, and limited 
suppression actions. These actions will be used to construct 
firelines, reduce excessive fuel concentrations, reduce vertical 
fuel continuity, create fuel breaks or barriers around critical or 
sensitive sites or resources, create “black lines” through 
controlled burnouts, and to limit fire spread and behavior. 

   
Multispectral (MSI) and 
Hyperspectral (HSI) 

 These techniques capture image data at specific frequencies 
across the electromagnetic spectrum. Spectral imaging allows 
for very specific information to be collected and analyzed such 
as the species of vegetation, ground surface information, types 
of building material — anything that has a horizontal component 
to it can be detected by MSI/HSI and matched against a library 
of materials. (CII-U2) 

   
*Mutual Aid  Assistance in firefighting or investigation by fire agencies, 

without regard for jurisdictional boundaries. 
   
*Mutual-Aid 
Agreement 

 Written agreement between agencies and/or jurisdictions in 
which they agree to assist one another upon request, by 
furnishing personnel and equipment. 

   
Mission Statement  A statement that clarifies future direction within the 

organization or group. It also provides a vehicle for 
communicating clarity to other stakeholders.  

   
*National Association of 
State Foresters (NASF) 

 An organization consisting of the State Forester from each state 
and territory which promotes cooperation in forestry matters 
between the states and territories, the federal government and 
private forestry groups. It promotes legislation, programs and 
activities which will advance the practice of forestry and use of 
forest products. 
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National Cohesive 
Wildland Fire 
Management Strategy 
(Cohesive Strategy) 

 The Cohesive Strategy is a collaborative process with active 
involvement of all levels of government and nongovernmental 
organizations (NGOs), as well as the public, to seek national, 
all-lands solutions to wildland fire management issues. (CI-U1) 

   
Natural Environment  Includes those features that are primarily composed of naturally 

growing or occurring physical landscapes. (CII-U1) 
   
*National Fire Codes 
(NFC) 

 The collected technical fire protection standards prepared by 
various committees of the National Fire Protection Association 
(NFPA) and published annually in 15 volumes. 

   
NFPA 1141, Standard 
for Fire Protection 
Infrastructure for Land 
Development in 
Wildland, Rural, and 
Suburban Areas 

 This standard describes the overall fire protection, roadways, 
water sources, fire suppression planning, and land use issues 
associated with general development. (CII-U2) 

   
NFPA 1142, Standard on 
Water Supplies for 
Suburban and Rural 
Fire Fighting 

 This standard defines water flow and delivery requirements, 
engineering standards, and alternative systems for providing 
adequate water in rural and suburban environments. (CII-U2) 

   
NFPA 1143, Standard 
for Wildland Fire 
Management 

 This standard provides minimum requirements to fire protection 
organizations on the management of wildland fire, including 
prevention, mitigation, preparation and suppression. (CII-U2) 

   
NFPA 1144, Standard 
for Reducing Structure 
Ignition Hazards from 
Wildland Fire 

 This standard provides a methodology for assessing wildland 
fire ignition hazards around existing structures, residential 
developments, and subdivisions. It also assesses improved 
property or planned property improvement that will be located 
in a WUI area, and it provides minimum requirements for new 
construction to reduce the potential of structure ignition from 
wildland fires. (CII-U2) 

   
*National Fire Danger 
Rating System (NFDRS) 

 A uniform fire danger rating system that focuses on the 
environmental factors that control the moisture content of fuels.  

   
National Fire Danger 
Rating System (NFDRS) 

 A system used by wildland fire management agencies to assess 
current fire danger at local and national levels. It consists of a 
variety of indices that portray current potential fire danger 
conditions.  
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*National Fire 
Protection Association 
(NFPA) Standards 

 Standards of the National Fire Protection Association are 
frequently adopted by insurance agencies such as the National 
Board of Fire Underwriters as a basis for their regulations and 
used as a guide for municipal, state, or provincial laws, 
ordinances, and regulations. 

   
*National Interagency 
Fire Center (NIFC) 

 A facility located at Boise, Idaho, jointly operated by several 
federal agencies, dedicated to coordination, logistical support, 
and improved weather services in support of fire management 
operations throughout the United States. 

   
*National Wildfire 
Coordinating Group 
(NWCG) 

 A group formed under the direction of the Secretaries of the 
Interior and Agriculture to improve the coordination and 
effectiveness of wildland fire activities and provide a forum to 
discuss, recommend appropriate action, or resolve issues and 
problems of substantive nature. 

   
*Native Species  A species which is a part of the original fauna or flora of the 

area in question. 
   
*Natural Barrier  Any area where lack of flammable material obstructs the spread 

of wildfires. 
   
*Natural Fuels  Fuels resulting from natural processes and not directly generated 

or altered by land management practices. 
   
Negotiation  The attempt to reach a mutually agreeable or desired result/ 

outcome. (CI-U2) 
   
Operational Planning  The identification of very short-term (e.g., days/week), 

noncomplex goals or objectives and the means to achieve them. 
   
Organizational Culture  The collection of values and norms that are shared by people 

and groups in an organization and control the way they interact 
with each other and external stakeholders. 

   
*Partners  All agencies and organizations that engage in joint decision-

making with federal agencies in planning and conducting fire 
management projects and activities. 

   
Partner  A person, group or organization that takes part in an undertaking 

with another person, group or organization to achieve a mutual 
benefit. (CI-U2) 

   
Partnership  An informal relationship between people or organizations that is 

formed to accomplish a specific goal or support for a cause, 
initiative or project. (CI-U2) 
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Performance Audit  A step in planning whereby a detailed examination of the 
organization or group’s current state or performance helps 
determine its capacity to realize the desired outcome or future 
state.  

   
*Perennial Plant  A plant that lives for more than two growing seasons. For fire 

danger rating purposes, biennial plants are classed with 
perennial plants. 

   
Politics  The art of building and using influence to achieve an individual 

or group public policy goal. (CI-U2) 
   
Power  The ability to influence a person’s behavior and get him or her 

to act in a certain manner. (CI-U2) 
   
*Preparedness  Activities that lead to a safe, efficient, and cost-effective fire 

management program in support of land and resource 
management objectives through appropriate planning and 
coordination. It includes mental readiness to recognize changes 
in fire danger and act promptly when action is appropriate. 
There must also be a range of deliberate, critical tasks and 
activities necessary to build, sustain, and improve the capability 
to protect against, respond to, and recover from domestic 
incidents. 

   
*Preparedness Level  Increments of planning and organization readiness 

commensurate with increasing fire danger. 
   
*Preparedness Plan  A written plan providing for timely recognition of approaching 

critical fire situations, priority setting, the deployment of forces, 
and other actions to respond to those situations. 

   
*Prescribed Burning  Application of prescribed fire. 
   
*Prescribed Fire  Any fire ignited by management actions to meet specific 

objectives. A written, approved prescribed fire plan must exist, 
and National Environmental Policy Act requirements (where 
applicable) must be met prior to ignition. 

   
Prescribed or 
Controlled Burning 

 Intended to reduce fuel loads in key locations while considering 
vegetation type characteristics and disturbance regimes.  
(CII-U1) 

   

- 13 - 



WILDLAND URBAN INTERFACE: FIRE-ADAPTED COMMUNITIES — STRATEGIES FOR DEVELOPING A 
FIRE-ADAPTED COMMUNITY 

*Prevention  Activities directed at reducing the incidence of fires, including 
public education, law enforcement, personal contact, and 
reduction of fuel hazards (fuels management). It includes actions 
to avoid an incident, to intervene for the purpose of stopping an 
incident from occurring, or to mitigate an incident’s effect to 
protect life and property. It also includes measures designed to 
mitigate damage by reducing or eliminating risks to people or 
property, lessening the potential effects or consequences of an 
incident. 

   
Project Plan  A plan that deals primarily with a specific project like a large 

facility or subdivision. (CII-U2) 
   
Public Policy  The set of laws, regulations, standards, policies and procedures 

that direct the actions of public officials, staff and often the 
public at large. (CI-U2) 

   
Public Web Maps  A part of today’s geospatial services that includes publically 

shared spatial information. Examples include Flat and 3D maps. 
(CII-U2) 

   
Quadrennial Fire 
Review (QFR) Report 

 A document designed to take a long-term look at the nation’s 
wildland fire program, and with consideration given to the 
future, identify risks and conditions that could affect fire 
management over the next four years and beyond. (CI-U1) 

   
Qualitative Data  What people tell you about incidents, personal experiences, 

impacts created by programs, risk perceptions, etc. (CI-U3) 
   
Quantitative Data  Statistics that are collected and analyzed. (CI-U3) 
   
Referent Power  Power gained through respect, loyalty and/or admiration. (For 

example, a fire chief may gain referent power from his or her 
subordinates through successes in the local political 
environment.) (CI-U2) 

   
*Relative Greenness 
(RG) 

 An NDVI-derived image of vegetation greenness compared to 
how green it has been historically. 

   
*Relative Humidity 
(RH) 

 The ratio of the amount of moisture in the air to the maximum 
amount of moisture that air would contain if it were saturated. 
The ratio of the actual vapor pressure to the saturated vapor 
pressure. 

   
Relative Humidity (RH)  The amount of moisture in the air divided by the amount the air 

could hold if saturated at the same air temperature, expressed in 
a percentage. (CI-U1) 
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Remote Sensing Tools  Aerial sensor technologies to detect and classify objects on 
Earth (both on the surface, and in the atmosphere and oceans) by 
means of propagated signals (e.g., electromagnetic radiation 
emitted from aircraft or satellites). (CII-U2) 

   
Response Environment  Relates to the preparedness and effectiveness of the community 

and first responder actions once a wildland fire has ignited.  
(CII-U1) 

   
Reward Power  Power gained through the authority to give or reduce tangible 

rewards (promotions, raises, etc.). (CI-U2) 
   
*Risk  The chance of fire starting as determined by the presence and 

activity of causative agents; 2) A chance of suffering, harm or 
loss; 3) A causative agent; and 4) A number related to the 
potential of fire brands to which a given area will be exposed 
during the rating day according to the National Fire Danger 
Rating System. 

   
Risk Assessment  A subjective evaluation of hazard factors to determine the 

potential for damage or loss. 
   
Risk Exposure  Measures the overall threat of the risk, combining the likelihood 

of actual loss (probability) with the magnitude of the potential 
loss (impact) into a single numeric value. (CI-U3) 

   
Risk Impact  An estimate of the severity of adverse effects, the magnitude of 

a loss, or the potential opportunity cost should a risk be realized. 
(CI-U3) 

   
Risk Perception  The “value” of a risk. (CI-U3) 
   
Risk Probability  A measure of the likelihood that the consequences described in a 

risk statement will actually occur. (CI-U3) 
   
Road-Side Fuel 
Treatments 

 Actions intended to reduce the likelihood of ignition sources 
along roadways and maintain access/egress capabilities.  
(CII-U1) 

   
*Situation Awareness 
(SA) 

 An on-going process of gathering information by observation 
and by communication with others. This information is 
integrated to create an individual’s perception of a given 
situation. Synonym: Situational Awareness. 
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*Size Class of Fire  As to size of wildfire: 
 
• Class A — one-fourth acre or less. 
 
• Class B — more than one-fourth acre, but less than 10 

acres. 
 
• Class C — 10 acres or more, but less than 100 acres. 
 
• Class D — 100 acres or more, but less than 300 acres. 
 
• Class E — 300 acres or more, but less than 1,000 acres. 
 
• Class F — 1,000 acres or more, but less than 5,000 acres. 
 
• Class G — 5,000 acres or more. 

   
*Slash  Debris resulting from such natural events as wind, fire, or snow 

breakage; or such human activities as road construction, 
logging, pruning, thinning, or brush cutting. It includes logs, 
chunks, bark, branches, stumps, and broken understory trees or 
brush. 

   
*Slash Disposal  Treatment of slash to reduce fire hazards or for other purposes 

(preferred to brush disposal). 
   
*Slope Class  One of five categories used to describe the topography of a fire 

danger rating area. 
   
SMART Objectives  An acronym that calls for objectives to be developed so they are 

Specific, Measurable, Attainable, Realistic and Time Bound. 
(CIII-U1) 

   
Social Environment  Encompasses how people think, feel and act in a human manner. 

(CII-U1) 
   
Social Marketing  The systematic application of marketing techniques to achieve 

specific behavioral goals for a social benefit. (CIII-U1) 
   
Special Interest Group  A group of individuals with common interests and/or goals.  

(CI-U2) 
   
Stakeholder  Someone with interests that may be affected (positively or 

negatively) by a public policy decision, or someone who desires 
or has the ability to exert influence on the decision, process or 
other people involved. (CI-U2) 
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Standard  A description of a method or process for accomplishing a task. It 
generally describes how something technical will be 
accomplished. Standards are written in a format that is generally 
suitable for reference by another code or can be adopted on its 
own. (CII-U2) 

   
Strategic Business 
Modeling 

 Identifies the planning time frame (e.g., five, 10, 15 years). It is 
a planning step whereby desired outcome(s) (future state) and 
the broad objectives necessary to achieve them are defined in 
tangible, measurable terms. It also identifies how success will be 
measured.  

   
Strategic Planning  The identification of longer-term (e.g., three plus years), 

complex goals and objectives and the means to achieve them. 
(CIII-U1) 

   
Strategy  The general plan or direction to achieve a desired objective or 

end state. 
   
*Surface Fuel  Fuels lying on or near the surface of the ground, consisting of 

leaf and needle litter, dead branch material, downed logs, bark, 
tree cones, and low stature living plants. 

   
Surface Fuels  Annual grasses and weeds; forest litter (conifer needles/cones, 

twigs and branches). (CI-U1) 
   
Survivable Space  The area around a structure or infrastructure that has been 

modified to prevent damage from a wildland fire without any 
suppression interventions. 

   
Systematic Development 
of Informed Consent 
(SDIC) 

 A model that defines informed consent as “the grudging 
willingness of opponents to go along with a course of action 
they are actually opposed to.” (“I am still opposed to what you 
are proposing, but I’ll go along with it.”) (CIII-U1) 

   
SWOT Analysis  Assessment of Strengths, Weaknesses, Opportunities, Threats. 
   
Tactic  The detailed deployment and direction of resources to achieve 

an objective by means of a designated strategy. 
   
Tactical Planning  The identification of longer-term (e.g., months to three years), 

more complex goals and objectives and the means to achieve 
them.  

   
*Understory Burning  Prescribed burning under a forest canopy. 
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Uninformed Consent  Consent given without full knowledge of the possible 
consequences or other factors that may have been relevant to 
your consent. (For example, a physician fails to inform you of 
his or her financial interest in an experimental treatment that you 
have consented to.) (CIII-U1) 

   
Vision Statement  A statement that expresses the desired future state of an 

organization or group. (CIII-U1) 
   
*Wildland Fire  Any non-structure fire that occurs in the wildland. Three distinct 

types of wildland fire have been defined and include wildfire, 
wildland fire use, and prescribed fire. 

   
Wildland Fire Decision 
Support Systems 

 Tools that not only assemble data in a single place for 
information management but also anticipate the questions or 
problems that need solving. They guide the user throughout the 
decision-making process using algorithms (mathematical and 
data formulas) that can speed knowledge and understanding. 
(CII-U2) 

   
Wildland Fire Preplan  A systematic process for evaluating a target (community, 

neighborhood, street, open space area, or park) and identifying 
critical conditions, hazards, objectives and resources that are 
present during a wildland fire event. (CII-U2) 

   
*Wildland Urban 
Interface (WUI) 

 The line, area, or zone where structures and other human 
development meet or intermingle with undeveloped wildland or 
vegetative fuels. 

   
Wildland Urban 
Intermix 

 An area where homes (structures) and infrastructure are 
intermingled among wildland vegetative fuels. 

   
WUI Risk Attribute 
Categories 

 Include the natural, built, social and response environments.  
(CI-U3) 

   
Zoning  Categorizing land use. (CII-U1) 
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ACRONYMS 
 
AAR After-Action Report 
 
APFO Adequate Public Facilities Ordinance 
 
AVL Automatic Vehicle Locator 
 
CAG Core Advisory Group 
 
CERTs Community Emergency Response Teams 
 
CONO Council of Neighbors and Organizations 
 
DHS Department of Homeland Security 
 
EIR Environmental Impact Report 
 
EMS Emergency Medical Services 
 
EPS-HDT Economic Profile System — Human Dimensions Toolkit 
 
ESRI Environmental Systems Research Institute 
 
FEMA Federal Emergency Management Agency 
 
FIMT Fire Incident Mapping Tools 
 
FLN Fire Learning Network 
 
HOA homeowners’ association 
 
IAFC International Association of Fire Chiefs 
 
IBHS Institute for Business and Home Safety 
 
ICC International Code Council 
 
ICP Incident Command Post 
 
ICS Incident Command System 
 
IFTDSS Interagency Fuel Treatment Decision Support System 
 
IG Instructor Guide 
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IRS Internal Revenue Service 
 
KSAs knowledge, skills and abilities 
 
LEPC Local Emergency Planning Committee 
 
LHMP Local Hazard Mitigation Plan 
 
NEPA National Environmental Policy Act 
 
NFA National Fire Academy 
 
NFIRS National Fire Incident Reporting System 
 
NGO nongovernmental organization 
 
NIMBY not in my back yard 
 
NIMTOO not in my term of office 
 
NOAA National Oceanic and Atmospheric Administration 
 
NORAD North American Aerospace Defense Command 
 
NORTHCOM U.S. Northern Command 
 
NPS National Park Service 
 
NVFC National Volunteer Fire Council 
 
PAI Potentially Affected Interests 
 
PPC Property Protection Classification 
 
PPE personal protective equipment 
 
PSAs public service announcements 
 
ROI return on investment 
 
SM Student Manual 
 
TBA to be announced 
 
TBD to be determined 
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TNC The Nature Conservancy 
 
USAF United States Air Force 
 
USDA U.S. Department of Agriculture 
 
USFA U.S. Fire Administration 
 
USFS U.S. Forest Service 
 
WFLC Wildland Fire Leadership Council 
 
WUI: FAC “Wildland Urban Interface: Fire-Adapted Communities” 
 
WUI: FAC — DCWPP “Wildland Urban Interface: Fire-Adapted Communities — 

Developing a Community Wildfire Protection Plan, Course III” 
 
WUI: FAC — IL “Wildland Urban Interface: Fire-Adapted Communities — 

Introduction and Leadership, Course I” 
 
WUI: FAC — SDFAC “Wildland Urban Interface: Fire-Adapted Communities — 

Strategies for Developing a Fire-Adapted Community, Course II” 
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