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In the study of rebuilding and recovery after natural disasters in the United 

States, little attention is paid to understanding how and why people rebuild following 

recurring, small-scale events, like wildfire. Hazard and risk literature, instead, is focused 

on understanding how larger communities with greater resources, economics, and 

social capital, rebuild and recover following hazardous one-time events, such as 

hurricanes, floods, earthquakes, and tornadoes. (Mockrin, Stewart, Radeloff, Hammer, 

& Alexandre 2014).  

Through a Joint Fire Sciences Project grant, we analyze nine individual case 

studies in the United States, and the rebuilding practices of these local communities 

following catastrophic wildfire with significant structure and infrastructure loss. This 

dissertation examines rebuilding through the role of actors and sectors within 

institutions, both formal and informal, and their communities. The question of rebuilding 

is suited for institutional analysis, as long-term practices necessitate coordination 

between local government institutions, stakeholder groups, and residents. We use semi-

structured interviews, ethnography, and secondary sources to examine the key players 



in rural and urban communities’ experiences of wildfire, dominant institution types in 

charge of fire adaptation and mitigation, rebuilding practices among communities with 

different governance structures and resources, methods of rebuilding following wildfire, 

and the adoption of fire management programs. Based on community context, their 

varied resources, and interview responses, we then make policy and program 

recommendations for future community actions and responses following catastrophic 

wildfire. 
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PREFACE 

This dissertation aims to explore community capacity to adapt to 

wildland fire in the context of rebuilding. Divided into three articles in the style 

of peer-reviewed journals, I discuss the nuances of the case studies, and how 

their community contexts, dominant institutions, and capacity and resources, 

enable or bar them from creating long-lasting adaptive strategies for wildland 

fire risk reduction in their area. The following are brief summaries of each 

chapter, and how they fit into the dissertation. 

Chapter 1: Introduction: Context and Case Studies, introduces our 

case study fieldwork as the social science aspect of the Joint Fire Sciences 

Project. Because hazard mitigation literature focuses on large-scale events, 

rather than localized, recurring hazards like wildland fire, our case studies 

sought to understand rebuilding practices in 9 communities in the US, 

following catastrophic wildfires in communities with significant structure loss. 

The question of rebuilding is suited for institutional analysis, as long-term 

practices necessitate coordination between local government institutions, 

stakeholder groups, and residents. The introduction discusses our research 

questions, case study choice, and the context of each community in which we 

conducted interviews. Chapters 2-4 use interviews, ethnography, and 

secondary sources, to examine the people of fire-prone community 

institutions, the types of institutions prevalent in these communities, and their 

adoption of recovery and rebuilding techniques post-fire. 
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Chapter 2: Traditional role transfer: The role of rural women in 

recovery and rebuilding following catastrophic wildfire, explores long-term 

female residents’ roles, and their value in rural community recovery and 

rebuilding process. Because fire recovery often relies on coordination 

between formal and informal institutions in local neighborhood efforts, rural 

women are of value in their communities. This is because their unique roles 

and gendered expectations of how they carry out communication efforts in 

their community, aligns with their communities’ expectation of their gender 

and its place in the community. Here, women provide a source of informal 

governance, and, as many formal institutions our communities, operated in 

siloes, in rural areas, women served as the linkage between those 

institutions.  

By understanding the roles of key stakeholders within institutions, and 

who these institutions employ and value, particularly in rural communities, I 

will then move on to discuss the differences between rural and 

urban/suburban areas, and their dominant institution types, based on their 

community capacity, social, economic, and natural resource capital. Through 

the discussion of dominant institution types, I will examine how these 

communities consider themselves rebuilt following high-severity large wildfire. 

Chapter 3: Defining “rebuilding” after wildfire: Using the Institutional 

Analysis and Design Framework to understand communities’ own definitions 

of long-term fire risk mitigation, will used Elinor Ostrom’s Institutional Analysis 

and Design framework to analyze community data and determine how a 
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community’s dominant institution type – formal or informal – influence the 

decision-making and subsequent rebuilding tactics that have emerged 

following wildfire. We explore the differences between grassroots and 

informal community stakeholder groups, prominent in rural areas resistant to 

policy and regulation, and dominant formal governance structures, that 

manage wildfire per regulation changes regarding codes, zoning, and 

vegetation management. 

Through an understanding of the types of institutions that can carry out 

recovery and rebuilding practices post-fire, I will use this knowledge to 

analyze and evaluate a current fire recovery program in use in the United 

States. The Fire Adapted Communities Guidelines (FAC), employ both formal 

and informal institutions in communities to create holistic and comprehensive 

plans for fire adaptation.  

Chapter 4: What about rural? Addressing shortfalls in the Fire Adapted 

Communities guidelines, examines FAC and its components, which include 

stakeholder engagement, citizen and resident buy-in and cooperation in fire 

mitigation strategies, the development of a Comprehensive Wildfire Protection 

Program, and changes in regulatory practices and community standards 

surrounding risk management. By examining the capacity of the communities 

and their institutions, resources, and social capital, I discuss the strengths 

and weaknesses of FAC, and make policy recommendations based on what I 

have learned about how communities define recovery and rebuilding, and the 

local residents and groups that are responsible for engaging the community 
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and promoting collaboration in these localities. Following this, Chapter 5: 

Conclusion reviews the findings from Chapters 2-4 and demonstrates how the 

results and discussion may lead to policy and further research in the future.  

This research examines key players in rural communities and 

dominant informal institutions, rebuilding practices among communities with 

these different prevailing types of institutions and governance structures, and 

applies this knowledge to evaluate a current federally sponsored program, 

Fire Adapted Communities. Through these following three chapters, we will 

explore the needs of institutions and how these institutions allow fire-prone 

communities to recover, rebuild, and adapt following recurring catastrophic 

wildfire.  
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CHAPTER 1 – INTRODUCTION: CONTEXT AND CASE STUDIES 

 

The aim of this dissertation is to explore the unique ways in which fire-

prone communities recover, rebuild, and adapt to recurring wildfire. While 

other hazards such as floods, hurricanes, earthquakes, etc., and their 

rebuilding processes have been studied, the question of why and how 

communities rebuild following wildfire poses a gap in the literature. While fire 

tenure is not consistent across residents of fire-prone communities, scientists 

and natural resources agents understand that wildland fire is a beneficial part 

of the ecosystem. However, with the growing threat of increasing numbers of 

high-severity wildfire, and the expansion of local communities into the 

wildland-urban interface, local governments, stakeholders, businesses, and 

landowners need a greater plan for community resilience. As large, 

metropolitan communities, with large populations and greater numbers of 

institutions rebuild following one-time natural disasters, our research 

questions why communities rebuild after wildfire, with the knowledge that this 

hazard will likely happen again, posing the same risk to human lives and 

infrastructure.  

Work on rebuilding following wildfire, and recovery, requires us to look 

at land use patterns and fire history, and understand that each fire-prone 

community is unique, and has circumstances that create opportunities and 

barriers to rebuilding. Because communities that experience wildfire are more 
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diverse, we wanted to examine how community leaders in these varied 

landscapes respond to structure and infrastructure loss, and how they might 

prepare for wildfire in the future. Given the extensive fire season of the past 

decade, with thousands of homes being lost in single wildfire events, it is 

evident that the need for hazard mitigation for wildfires is becoming more 

necessary. This need for mitigation should focus on coordination between 

science and politics, local stakeholders, and agency leaders at state, regional, 

and national levels.  

Following a study of rebuilding on the Colorado Front Range in 2010-

2012 (Mockrin, Stewart, Radeloff, & Hammer 2016), we expanded our 

question as to why people rebuild following wildfire, to the rest of the United 

States, using interviews with key informants in nine communities with varied 

cultural, political, economic, and environmental contexts. The question of why 

and how people rebuild, is well-suited for case study analysis, as it examines 

the viewpoints of public officials, stakeholders, and other community leaders, 

as well as secondary sources and ethnography, within the context of 

individual community recovery and rebuilding. Our research used key 

informants within each case to define the communities, their boundaries, who 

was considered inside and outside the community, and the formal and 

informal institutions that guide and govern the way the community operated. 

These cases alluded to the community’s own definition of rebuilding and 

adaptation to severe wildfire, to understand how key informants and 

stakeholders within these boundaries built and used available resources to 
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promote forest health and human safety in times of increasing fire severity, 

climate change, and expansion of human activity into the forest. 

This document will discuss in the introductory chapter, our research 

through Joint Fire Sciences Project, our case selection, and give detailed 

context of each of our nine communities and a. the community before the fire, 

b. the context of the fire event in question, and c. post-fire regulatory, policy, 

and community changes. Following these case study snapshots, Chapters 2-

4 will discuss the prominent findings of our research in terms of prominent 

institutions and their roles in rebuilding. Chapter 2 will discuss traditional roles 

of women in rural communities, and how their work in mid to high-level 

positions of power, unite formal and informal institutions and decision-making 

bodies within their communities, to create more holistic and coordinated fire 

mitigation and rebuilding practices. Chapter 3 will build on the notion of the 

resources and manpower behind both formal institutions (official governance 

structures with written rules) and informal institutions (community and 

collaborative groups without written rules). Here, we will use Elinor Ostrom’s 

Institutional Analysis and Development Framework (2005), to examine the 

differences between informal and formal institutions, and their place within the 

contexts of the urban/rural divide in natural resource policy and wildfire 

management.   

Chapter 4 uses this understanding of decision-making in formal and 

informal institutions, as well as the differences in resources and capacity 

building, to unpack the effectiveness and applicability of a program designed 
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for local community rebuilding strategies. We will use our knowledge of rural 

and urban capacity and its actors, Institutional Analysis and Development, 

and the ways in which various institutions consider, adopt, and enforce 

wildfire mitigation, to critique the Fire Adapted Communities Guide (FAC). 

Based on our understanding of wildfire institutions and the contexts and 

resources of communities our case studies, we will make recommendations 

to FAC, and suggest ways in which both urban and rural communities, 

informal and formal institutions, can become more fire adapted, given their 

policy, economic, social, cultural, and environmental contexts. We conclude in 

Chapter 5 with a discussion for further research, particularly focused on rural 

and informal institutional capacity building in areas with fewer resources for 

rebuilding. By understanding how communities define themselves, and what 

institutions have been important to them in terms of rebuilding, recovery, and 

wildfire management, we can better understand what expectations of 

adaptation might look like across the landscape, what communities need 

assistance from surrounding areas in order to promote adaptation, and where 

more research needs to be done in order to understand how to engage 

stakeholders and build capacity for wildfire mitigation at the wildland-urban 

interface. 

 

JOINT FIRE SCIENCES PROJECT: THE STUDY 

As a component of the Joint Fire Sciences Project, our research was a 

portion of larger effort, focused on communities that rebuild homes and 
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infrastructure following catastrophic wildfire. As a group, social science 

researchers Miranda Mockrin (USDA Forest Service), Susan I. Stewart 

(University of Wisconsin-Madison), and Hillary K. Fishler (Doctoral Candidate, 

Oregon State University), chose to conduct interviews with key informants in 

9 locations across the United States that experienced large wildfires, in which 

50 or more structures were destroyed. 

Our interview questions focus on community-wide changes, and our 

goal was to speak with individuals and institutions that have the power to 

influence community-wide change. We chose nine sites across the United 

States, and conducted semi-structured interviews with key informants who 

had formal capacity to enact policy change in their community. These 

individuals included, but were not limited to: city planners, fire chiefs, 

emergency management coordinators, realtors, foresters, natural resource 

specialists, county representatives, university extension agents, and other 

community stakeholders.  

Conducting 6-10 interviews per site, we sought to gain knowledge of 

the background on the fire in question, the participant’s role in the recovery, 

risk and mitigation before the fire, regulation before the fire, adaptation and 

rebuilding, policy response to the fire, fire and flood risk post-fire, and social 

norms and cultural changes. 
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RESEARCH QUESTIONS 
 
 The following research questions were used as guides to create the 

semi-structured interview script for our case studies (Please see: APPENDIX) 

for list of interview questions). While these fundamental questions guided the 

creation of interview questions, we, as a group of researchers, each brought a 

different focus to our questionnaire. The goal of this researcher’s 

questionnaire, was to uncover information regarding institutional identity, its 

influence on fire adapted communities, key members and players in local 

institutions. This researcher’s primary questions for exploration were as 

follows: 

a. How do social norms, collective identity, culture, and institutional 

interactions within fire-prone communities create barriers and 

opportunities for regulatory change following catastrophic 

wildfire? 

b.  How is “rebuilding” defined within each community? 

c.  What does it mean for these individual communities to be “fire-

adapted”? 

d. How are changes carried out, enacted, passed over? 

e. What are the characteristics of communities that can make policy 

changes towards fire adaptation? 

f. How can communities with fewer resources, including social capital, 

work to create a more “fire-adapted” community? 
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g. What are/were the attributes of the community, including social and 

economic norms, political structure, and physical and material 

conditions of the community both pre-fire and post-fire? 

h. What were established rules in use prior to the fire, and how have 

these rules changed in response to the fire? 

i. How are these rules and attributes of the community interpreted 

by community members (actors) at different levels of decision-making? 

j.  How were the changes supportive or unsupportive of community 

rebuilding, community values, conditions of the community, and 

wildland? 

k. How can communities with fewer resources, including social  capital, 

work to create a more fire-adapted community? 

 

CASE STUDY SELECTION 

We chose case studies to answer questions we had about why people 

in fire-affected communities where structures were lost might choose to 

rebuild or not to rebuild. Additionally, we wanted to know how community 

leaders and key stakeholders within each studied community, responded to 

wildfire and structure loss, and how they might prepare for catastrophic 

wildfire in the future. Researchers Hillary K. Fishler (Oregon State University), 

Miranda L. Mockrin (USDA Forest Service), and Susan I. Stewart (University 

of Wisconsin-Madison), served as the qualitative research team to carry out 

this Joint Fire Sciences Project objective. 
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We began with GIS and related spatial data collected by members of 

the Joint Fire Sciences Project team, to examine change over the years 2000-

2010 in wildfire prone regions across the United States. We isolated regions 

and localities that reflected, not only significant wildfire damage, but also 

significant home and structure loss (50 structures or more reported), and 

examined the changes across the landscape that led to rebuilding through 

patterns in the spatial images and data points of our mapped areas. 

We then chose fires that occurred in the same year(s), to avoid the 

housing market’s effects of the early and late 2000’s (particularly  2008). It 

was important to select fire years that allowed for time for communities to 

make regulatory changes, while recent enough for respondents to remember 

how these changes came about. In a few cases, we were unable to meet the 

rest of the criteria - including landscape type, fire size, etc. - using only fires 

that occurred in 2011, so our case studies examine fires from both 2009 and 

2011; (2010 did not present significant structure loss across communities).  

Our chosen fires were: 
 

1. Monastery Complex - Goldendale, WA (2011) 

2. Possum Kingdom - Palo Pinto County, TX (2011) 

3. Monument - Sierra Vista (2011) 

4. Caughlin - Reno, NV (2011) 

5. Highway 31 - North Myrtle Beach, SC (2009) 

6. Loco-Healdton - Stephens/Carter Counties, OK (2009) 

7. Wallow - Apache County, AZ (2011) 
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8. Los Conchas - Los Alamos, NM (2011) 

9. Station - Los Angeles County, CA (2009) 

 
Figure 1.1 Chosen Fires/Case Studies 

 

 
 

 

To narrow down to these nine sites, we chose a variety of communities 

based on state regulations and cultures - as policy and practices statewide 

might influence the way that regional, county, or local officials enforce wildfire 

mitigation. Socioeconomics also varied, and were important as they 

exemplified how resources might be allocated within the community, cultural 

implications surrounding the community, and might give way to how people 

were socialized and what was important to them. 

Additionally, we wanted to examine how changes took place across 

community sizes and how regulatory and rebuilding practices changed based 

on proximity to a metropolitan area, and how resources were allocated. This 
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was based on the community’s urban index code. We included political 

history to explore the patterns between voting, partisanship, and their links to 

regulation, building, and zoning codes. Fire history was also an important 

piece of the puzzle, as it might determine community preparedness overall, 

and residents’ experience with and knowledge of fire and mitigation. Finally, 

flood risk was one of our criteria, because of literature showing the links 

between fire and flood, and the mobilization of communities to prepare for 

multiple hazards at once. 

 We chose communities that lost some considerable numbers of 

structures relative to the size and population of their area. In this case, fires 

were relatively the same size, while meeting other criteria for selection, while 

the number of structures lost may vary among different sized communities 

affected by each fire. For more rural areas, 50 structures may represent a 

large portion of the community, while in more urban areas, significant 

numbers in terms of structure loss are larger. Additionally, when few homes 

are lost, it is less likely that the community will enact regulatory change, and 

the focus of any changes or decisions to rebuild, may rely more heavily on 

individual landowner preference, as opposed to community wide, local, 

regional, and state regulatory changes. 

We selected our cases using the quantitative and spatial data 

regarding rebuilding following catastrophic wildfire. We wanted to make sure 

that a significant number of homes or structures were lost at the wildland-

urban interface, and that there has been approximately five years since the 
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event to allow for regulatory and policy change, as well as rebuilding practices 

to have taken place, and for the recovery process to have been well 

underway. We used spatial data set to identify where homes had been rebuilt 

and the land use history, and narrowed it down using the metrics for JFSP – 

we wanted to consider several criteria to ensure that we are getting a 

representative sample of different community and landscape types. This 

allowed us to understand how the different types of communities will 

approach wildfire mitigation and management, recovery, and rebuilding, and 

ensured that these different communities have different ideas of what 

rebuilding meant to them (Yin 2014).  

We chose our case study sites based on the following criteria, seeking 

variation in our community types: 

a. Landscape type 

The classification of the natural areas surrounding the wildland-

urban interface. 

b. Political affiliation 

Majority party the county voted for in the 2008 US presidential 

election. 

c. Socioeconomic status 

Average income based on a three-point scale – low income, 

middle income, high income. 

d. Community type 
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Classification of urbanity/rurality, and dominant traits/context of 

the community. 

e. Ignition source 

Ignition source of fire (human, natural cause and description). 

f. Economy base 

Dominant industry in the area. 

g. Land use 

How the community manages the wildland, establishes urban 

growth boundary, or uses natural resources. 

h. Cultural context 

Regional identity within the United States. 

i. Other hazards 

Other hazards the community must manage in addition to 

wildland fire. 

The table below illustrates how we classified and defined each 

community, comparing them to other chosen communities. Here, we wanted 

to examine how varied community contexts, populations, and institutions 

influenced the roles of residents, adaptation and response to wildland fire risk, 

and the determination of whether a community rebuilt structures and homes.  
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Table 1.1 Case Study Site Selection Criteria 

 

 
Table 1.1 applies the context of the communities to our nine case 

study sites. While most our sites identified as “Republican” – it is important to 

note the rurality of these communities, where populations are more 

homogeneous and desire fewer regulations (Little 1997) regional differences 

in voting habits, and dominant industry. It is also important to note that rural, 

Site Landscape 

Type 

Political 

Affiliation 

Socioeconomic 

Status 

Community 

Type 

Ignition 

Source 

Economy 

base 

Land Use Cutural 

context  

Other 

Hazards 

Monastery 

Complex – 
Goldendale, 

WA 

Conifer 

Forest 

Republican $ Rural, 

Forested 

Tractor-

trailer 
defect 

Tourism, 

Forestry 

Timber Pacific 

Northwest 

Earthquake, 

Landslides 

Possum 

Kingdom – 
Possum 

Kingdom 

Lake, TX 

Grassland, 

Shrubland 

Republican $$$$ Suburban, 

Resort 

Disputed Tourism Housing 

Growth 

South Drought 

Monument 

– Sierra 

Vista, AZ 

Desert  Republican $$ Rural, 

Military 

Human 

ignition - 

disputed 

Military Military Desert 

Southwest 

Drought 

Caughlin 

Ranch – 
Reno, NV 

High 

desert 
shrubland 

Democrat $$$ Suburban. 

Ex-urban 

Electrical 

fire, high 
winds 

Lottery, Misc. Housing 

Growth 

Western 

Mountain 
Region 

Drought, 

Earthquake 

Highway 

31 – North 
Myrtle 

Beach, SC 

Peat, sub-

tropical 
coastal 

forest 

Republican $$$ Suburban, 

Resort 

Residential 

debris 
burning 

Tourism, 

Resorts 

Tourism, 

Resort, 
Beachfront 

Mid-

Atlantic 
South 

Hurricane, 

Flooding 

Loco-
Healdton – 

Duncan, 

OK 

Grassland Republican $ Rural, 
Agriculture 

High 
winds, 

arcing 

power 
lines 

Agriculture Agriculture South/Great 
Plains 

Tornadoes, 
Flooding, 

Fracking 

Induced 
Earthquake, 

Drought 

Wallow – 

Apache 
Co., AZ 

High 

desert, 
alpine 

forest 

Republican $ Rural, 

Forested 

Unattended 

campfire 

Tourism Tourism, 

Recreation, 
Timber 

Southwest Drought 

Las 
Conchas – 

Los 

Alamos, 
NM 

High 
desert, 

conifer 

forest 

Democrat $$$$ Suburban, 
Exurban, 

Federal 

Lands 

Downed 
power 

lines 

Federal 
agencies, 

LANL 

Recreation, 
National 

Park 

Desert 
Southwest 

Drought 

Station – 

Los 

Angeles 
Co., CA 

High 

Desert, 

Conifer 
Forest 

Democrat $$$$ Ex-urban Arson Misc., 

Entertainment 

Industry 

Aesthetic Southern 

California 

Earthquake, 

Drought, 

Debris 
Flows 
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conservative communities are also more likely to be governed by informal 

institutions, perhaps due to their isolation and desire for little government 

intervention. This table serves to justify our case study choices, and show the 

variety of contexts that we studied.  

While part of our study was to conclude where rebuilding practices had 

occurred, we followed up on a study from Mockrin et al., 2014, to understand 

why communities chose to rebuild or not rebuild at the wildland urban 

interface. While Mockrin et al. (2014), examined homeowner motivations 

towards rebuilding, the goals of our qualitative research team were focused 

on (a) Understanding why communities rebuild at the WUI, (b) Regulation and 

code changes that led to rebuilding or created barriers to rebuilding, (c) 

Formal policy changes and how they arose, (d) Informal policy changes and 

how they arose, and (e) The institutions and key actors involved in community 

development, fire mitigation planning, and recovery and rebuilding processes. 

 

Data Collection  

 Collection of qualitative data took place between December 2013 and 

September 2015. The authors traveled together, in pairs, or alone to the 

research sites:  

Fishler, Mockrin, and Stewart: Goldendale, WA 

Fishler and Mockrin: North Myrtle Beach, SC; Los Angeles, CA 

Fishler and Stewart: Apache Co., AZ, Reno, NV 

Mockrin and Stewart: Sierra Vista, AZ 
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Fishler: Possum Kingdom Lake, TX; Duncan, OK; Los Alamos, NM 

Before traveling, the authors compiled secondary and tertiary data, including 

demographic reports, newspaper articles, code and regulation changes, and 

other planning and mitigation documents, to gain an initial understanding 

about the context and environment of each community. The authors spent 

between 3-7 days in each research site, depending on the number of 

interview participants, size of area and fire, availability of interview 

participants and their schedules, access to accommodations, and consecutive 

days traveling.  

 Interview subjects were chosen based on their presence in the 

community, their positions of power and influence, and their availability. 

Authors searched for city planners, representatives, fire chiefs, emergency 

managers, and other public stakeholders  

 The authors spoke to 87 respondents, including: 

State/County/Local Fire Chiefs = 23 

USDA Forest Service Employees = 6 

County/Local Planning, Public Works = 26 

Community Stakeholders/Businesses = 10 

Risk & Emergency Mgmt, Public Health = 12 

Realty & Insurance = 3 

University Extension Agents = 7 

Interviews were approximately 1-2 hours long, with 6-10 interviews at each 

research site, and were conducted with 1 or 2 interview subjects. In some 
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cases, group interviews or focus groups were conducted, with less than five 

interviews taking place over the phone.  

 Interviews were semi-structured, and focused on public information 

and public perception. Authors built rapport through business-casual to casual 

dress, visiting community establishments to understand the culture of the 

community, attending community meetings, beginning conversations with 

local people, and presenting open, accessible, and authentic personalities, 

while revealing the nature of their visit to the community and their interest in 

the perspectives of each individual they met. 

Interviews were collected via USDA Forest Service supplied recording 

devices, and the researchers’ iPhone recording systems. Interviews were 

shared privately between the three authors. Data was kept on a secure 

platform via Mockrin’s USDA Forest Service computer and account, and 

Fishler and committee chair, Brent Steel’s private computer provided by the 

Oregon State University School of Public Policy. Transcription was provided 

by an outside service hired through Joint Fire Sciences Project, and 

documents were checked by Mockrin, Fishler, and Stewart. These documents 

were stored on private computers. 

 

Data Analysis 

Authors debriefed after each interview, or at the end of each day in the 

field to discuss preliminary themes or patterns they uncovered during their 

day. Authors shared their ethnographic and field notes with the team at the 
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end of each site visit. Authors debriefed at the end of each site visit to 

understand the ethnography, population, and overall experience and 

responses from the interview subjects.  

Data was first analyzed through preliminary read-throughs and 

uncovering overlying themes, with triangulation between Fishler, Mockrin, and 

Stewart. Fishler began by analyzing each document for recurring themes both 

regionally, and across regions and respondents. Mockrin followed the 

preliminary hand-coding to check for themes and sub-themes. Stewart then 

followed to check for sub-themes. Mockrin and Fishler used QSR NVivo 11. 

Fishler and Mockrin discussed discrepancies and similarities between themes 

and sub-themes, and Stewart provided insights to fill in gaps between the 

initial and secondary findings. The authors used secondary and tertiary data 

to match or find discrepancies between what subjects reported in their 

interviews, and to expand on the narratives collected during the interview 

process. In the final stage of data analysis, authors used their theory lenses 

to apply data to their respective fields, research questions, and focus 

established during the preliminary phases of research project development. 

Ostrom’s Institutional Analysis and Development framework (2005) 

was chosen as the lynchpin for this document, to analyze institutional forces 

begin recovery and rebuilding in these community. In addition, Social Role 

Theory (Eagly 1987), was chosen to evaluate the recovery and rebuilding 

responses of rural women during the interview process. This evolved as their 

importance and relationships with the all-female team of authors, stood out as 
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an unexplored, but crucial aspect of rural rebuilding, based on their 

knowledge and community expertise and relationships. Finally, the lens of the 

Fire Adapted Communities criteria, was used in order to understand how 

stakeholders, actors (including rural women), and institutions might apply their 

experiences to a policy program already in place regarding fire mitigation and 

protection. 

 

THE STUDY OF REBUILDING AFTER NATURAL HAZARDS IN THE US 

In the study of rebuilding and recovery after natural disasters in the 

United States, little attention is paid to understanding how and why people 

rebuild following recurring, small-scale events, like wildfire. Hazard and risk 

literature, instead, is focused on understanding how larger communities with 

greater resources, economics, and social capital, rebuild and recover 

following hazardous events. (Mockrin, Stewart, Radeloff, Hammer, & 

Alexandre 2014). This literature focuses largely on one-time events, such as 

hurricanes and flooding, especially in large metropolitan areas, with great 

infrastructure, and frameworks for future mitigation practices involve many 

institutions, stakeholders, and changes to policy and regulation surrounding 

protecting humans and communities from future hazards (Parise & Cannon 

2012). 

Because of the proximity of human activity and growth in the forest, 

climate change, and failure to properly manage forests for healthy fire cycles, 

large severe wildfires are increasing in number. Little research has been done 



23 

 

   

on hazard mitigation of wildland fire, the study of recovery after this hazard is 

well suited for exploration. And, because less attention is paid to smaller 

communities in all-hazards literature, particularly flood and hurricane 

literature, the subject of scale is important to consider when creating a 

framework for hazard mitigation in terms of wildfire (Ostrom 2005). This is 

because wildfire affects all types of communities in all regions of the world, 

though the current focus will be on United States national forests, rangeland, 

grassland, high desert, and arid regions.  

 
 

RISK PERCEPTION AND MITIGATION 
 
 As climate change continues to put communities dependent on natural 

resources at risk across the globe, tactics for mitigating this risk and 

infrastructure loss from natural hazards are being studied in greater detail. 

Large, catastrophic events, such as hurricanes, floods, mudflows, and other 

events, have called for an interdisciplinary approach to understanding how 

humans are displaced and manage uncertainty (Mockrin et al. 2014). 

However, much of this literature focuses on large-scale, one-time events, 

(such as hurricanes), and little attention is paid to natural, ecological events 

such as wildfire. As humans continue to build at the wildland-urban interface 

(WUI), expand their urban growth boundaries, and as climate variability and 

mismanagement of public forests increase, the number of wildfires is also 

increasing, affecting human lives, homes, and communities (Cutter, Boruff, & 

Shirley 2003; Hammer, Stewart, & Radeloff 2009). 
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Fire and disturbances are part of forest sustainability, and disturbances 

are key in managing forests. However, oftentimes the public forgets that they 

are a primary disturbance in the goal of sustainable natural resources. Human 

growth is the largest influence of non-sustainability and has disrupted the 

ecosystem, increasing the need for new methods of creation of sustainable 

practices and policy throughout the United States (Steel, Clinton, & Lovrich 

2003). The impact of urbanization on domestic forests drives the need for 

new fire policy, as suppression techniques in the past have changed the 

nature of forested ecosystems. Fire is a natural part of the ecosystem, yet 

with the increased amount of growth at the wildland-urban interface, and the 

suppression of fires, the decrease in the amount of money for mechanical 

treatments, and the social unacceptability of prescribed burning and smoke, 

the need for forest management is even greater. But, the question of how to 

manage the forest without prescribed fire is a difficult one. Given that people 

have built their homes at the WUI, they value the amenities that the forest 

provides, and a lush forest is valued for its aesthetic purposes (Syphard, 

Massada, Butsic, & Keeley 2013).  

 Because of the recurring nature of wildfire, the creation of 

management plans and policies around mitigation account for continuous risk 

and risk perception of the community. In examining current cohesive 

management plans relating to disaster relief and community rebuilding, it is 

apparent that not all risk-mitigation and rebuilding plans and policy changes 

are created the same. While some plans may cover a multitude of issues in 
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the community, others may more adequately address plausible opportunities 

for reducing risk for both community and residential infrastructure (Burby, 

Deyle, Godschalk, & Olshanky 2000). Many proposed management plans 

regarding risk and uncertainty, apply to catastrophic events on a large scale, 

such as in metropolitan areas (Mockrin et al. 2014). 

Following wildfire and the destruction of homes or public and 

community infrastructure in these fire-prone regions, state and/or local 

regulations may change the nature of how these communities can rebuild. 

Because of cuts in federal dollars, adoption of community planning 

techniques that allow for local institutions and homeowners to inhabit fire-

prone regions, emphasize planning that ensures less risk to physical 

infrastructure and institutions (Collins & Bolin 2009; NFPA 2013). Disaster 

relief efforts, such as Federal Emergency Management Agency (FEMA) 

grants, may influence rebuilding at the WUI, but as wildfire has economic, 

social, and ecological effects on these small communities. However, federal 

funding following catastrophic events is not considered a mitigation tactic, 

because of its purpose to induce structure rebuilding, rather than 

development of comprehensive mitigation plans (Parise & Cannon 2012). 

Here, risk mitigation following wildfire in communities at the wildland-urban 

interface, is different from mitigation tactics for large-scale events, as these 

smaller communities may have fewer resources, formal institutions, and 

ability to create programs for risk reduction and rebuilding (McCaffrey, 

Toman, Stidham, & Shindler 2013).  
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The rebuilding and restructuring of communities may require input from 

decision-makers, collaborative members, residents, local businesses, and 

other stakeholders in the community. And, following a natural disaster, people 

may be recovering from emotional, social, and economic damage due to 

structural and intangible loss. Therefore, decision-making and policy changes 

may be difficult to agree upon, enforce, or address in their entirety, nor may 

the truly address the unique needs of the community and its demographics 

and values (Adger et al. 2009; Collins & Bolin 2009; Platt, Salvesen, & 

Baldwin 2002; Stevenson, Emrich, Mitchell, & Cutter 2010). 

Though homeowners and communities may make changes to their 

homes, property, or temporary behavior, in the long term, addressing the 

nature of rebuilding communities to plan for future wildfire risk may present 

challenges and trade-offs that may create barriers and opportunities for long 

term risk mitigation and resilience (McCaffrey et al. 2013). Additionally, 

institutional rules and regulations, social norms, and economic implications of 

disaster and risk, may result in the rebuilding of communities and homes 

without ensuring that these structures and communities are truly prepared for 

future natural disasters and wildfire (Burby et al. 2000; Liang, Calkin, Gebert, 

Venn, & Silverstein 2008; Liu, Kim, & Carpenter 2007; Syphard et al. 2013) 

 
 

ADDRESSING MITIGATION AND RISK  
 

Currently, literature focused on rebuilding and restructuring 

communities and residential areas near the wildland-urban interface is limited, 
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as many studies focus on catastrophic, wide-scale natural disturbances and 

disasters that are not recurring, but instead affect, displace, and even kill 

large numbers of people; and that have great numbers of structural and 

community loss. Similarly, management plans that address needed policy 

changes and shifts in social norms may focus on an adaptive cycle that can 

take years to progress into release, or catastrophic event (Cutter et al. 2003; 

Stevenson et al. 2010; Walker & Salt 2006).  

Recovery and rebuilding may have community buy-in and participation 

from stakeholders, with greater economic benefits and visible long-term 

benefits, and more obvious tradeoffs than a recurring event such as fire-prone 

landscapes. Institutions that manage small impact natural disasters, such as 

wildfire, are generally small in scale, focus on local community needs and 

resources, and may be scattered across the landscape (Mockrin et al. 2014). 

 Management plans created post-wildfire may not address all the 

components of rebuilding that reduces a community’s vulnerability to future 

infrastructure loss, more research is needed on how and why communities 

may rebuild following these events. Additionally, more knowledge is needed 

on how communities define rebuilding at a local level, and how they consider 

risk mitigation and understanding the growth of their community in the face of 

climate change and wildfire, part of rebuilding and recovery. Because of a 

difference in inherent rules, regulations, economic, and social factors that 

may be at play in these communities, these changing management plans or 

regulations may create barriers or opportunities for rebuilding in certain 
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circumstances. Additionally, these plans may not truly address wildfire risk or 

infrastructure protection through suggested policy changes. Depending on the 

context of the community, changing rules and regulations may be enforced at 

different levels, and the trade-offs within these management plans may come 

into play when communities are deciding to rebuild (Mockrin et al. 2014; 

Ostrom 2005). 

Communities and their institutions need to understand that wildfire is 

both a recurring part of the landscape, and risky to human lives and 

infrastructure. Wildfire is an event that may have continuous detrimental 

impacts on the life and vitality of communities in or near the wildland-urban 

interface. There is a need to examine the institutional changes, including 

policies, regulations, enforcement, rebuilding practices, social norms, 

economic tradeoffs, political implications, and place attachment associated 

with rebuilding within these fire-prone communities. The need for long term, 

yet flexible, planning is imperative as wildfire is a part of the natural system 

and will continue to occur despite the presence of humans at the WUI. And, to 

create a cohesive a holistic plan that truly addresses fire risk mitigation at the 

WUI, there must be an understanding of human responses to institutional 

changes, perspectives on barriers and opportunities to change, and the 

process of decision-making in terms of rebuilding following wildfire with 

significant structure loss. 

Current hazard literature informs mitigation and policy at the wildland-

urban interface, because it provides a framework by which at-risk 
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communities might adapt to catastrophic hazards, and provides the context of 

climate change, which also influences wildfire practices. The hazard literature 

also considers the idea of rebuilding following catastrophe, and sets the stage 

for zoning and land use change that might influence resilience in the natural 

landscape, while noting that people will likely still be part of the equation and 

rebuild following these hazards. Where the literature also falls short, as does 

wildfire mitigation policy frameworks, is that hazard literature may 

acknowledge that there are different types of communities with different 

capacity to change, but largely, frameworks for recovery and rebuilding are 

provided for larger metropolitan or suburban areas, where formal networks 

and institutions have the greatest community influence and are therefore, able 

to enact real policy change.  

In this sense, hazard mitigation literature can also be used in the 

question of wildfire recovery, because it has the same gaps and holes – and 

leaves us with the question of how smaller and less equipped communities 

with fewer resources and forms of human capital might be able to adapt and 

recover, especially in the case of impoverished communities where citizens 

may have no choice but to stay in their community. 

 
 

CASE STUDY SUMMARIES 

Following our site visits, our team developed summaries of each 

community’s demographics, response to the fire in question, and rebuilding 

tactics in the years following the fire. While our primary data was used in our 
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analysis of regulatory and community changes post-fire, we used 

ethnography, secondary, and tertiary sources to complete our picture of each 

community, its people, and its regional identity. 

The following summaries detail the context of the communities, the 

wildland fire in question, rebuilding practices, and details about community 

identity and response to hazard. These summaries were developed by all 

three researchers: Susan I. Stewart, PhD; Miranda Mockrin, PhD; and Hillary 

K. Fishler (Dissertation Author), PhD Candidate. 

 

Case Study 1: Monastery Fire (2011) – Goldendale, WA 

a. The Setting: Pre-fire 
  

This is a rural community north of Goldendale along Highway 97, just 

south of the Greek Orthodox monastery. There is no home owner association 

and residents are described as very independent, not a close-knit community. 

Most homes are modest primary residences or simple second homes, hunting 

cabins or camps, with a few upscale second or retirement homes mixed in. 

Either by choice (concern about conspiracy) or necessity, some homes lack 

electricity and running water. All are served by private wells, often with limited 

capacity, and septic systems (not sure all outhouses are gone). Residential 

landscaping is not common; the area around the residence is more typically 

used for junk storage, horses, chickens, dogs, heavy equipment storage, 

numerous outbuildings, and so on. Fences and gates (often with signs 

emphasizing private property rights) are common. On more upscale 
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properties, gate locks are accessible to emergency services via a lock-box 

system; otherwise emergency responders carry and use bolt cutters.  

The fewer upscale homes mixed in have extensive land holdings, long 

and well-built driveways, are served by improved roads (at the owner’s 

expense), are stick-built using fire-resistant materials, and are landscaped 

with fire safety in mind. Ponds and cisterns for fire-fighting water are provided 

by some owners; one maintains an airfield, also made available to emergency 

services.  

Amenity migrants and vacationers from the western sides of OR and WA 

were described as unfamiliar with wildland fire, accustomed to a forest denser 

than is desirable on the East side, and unaware of burn bans and burn permit 

requirements. The burn permit requirements are a way to start a conversation 

with visitors and newcomers about wildland fire. First offenses are typically 

waived in hopes of reaching and teaching. If long-term residents see smoke, 

they will either ask visitors to put the fire out, or call the fire department.   

Klickitat County had no building code until the mid-1970s, and 

enforcement of building codes is not aggressive. Placing a travel trailer, used 

manufactured home, shipping container, yurt, or other alternative housing on 

the property does not appear to require (in practice) a building permit or 

inspection. The county has few regulations or standards in relation to wildfire, 

and although some have been considered over the years, there has not been 

sufficient political will to enact these changes.  

The Greek Orthodox monastery has extensive grounds which are 
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managed well for fire mitigation, watershed protection, and forest health. 

Monastery managers consult with professionals and follow most professional 

advice (exception being an unwillingness to spray for beetles). Everyone we 

spoke with described them as good neighbors and easy to work with. The fire 

began on their property and the nuns were on the scene very early, fighting 

fire in their habits, with buckets and garden hoses. Though first responders 

asked them to leave the fire after only 10 minutes, photos of the nuns went 

viral and were credited with raising the profile of the fire and generating 

donations from national and international sources. One source mentioned that 

few were fluent in English; their practices were described as conservative, 

and their manner of dress was similar to Middle Eastern Muslims, with women 

in long robes or skirts and hair, head, and neck entirely covered. Although 

they do not seem to be well integrated with the community, they are liked and 

respected. 

Vegetation in the area where this fire occurred is a mix of Ponderosa 

pine, oak, grasses and shrubs. Denser forests (500-1,000 stems/acre) are 

intermixed with open grassy meadows and wide, shallow meandering 

streams. Beetle infestations have been problematic in recent years. It has 

burned before, with large fires in the late 1980s and 1990s.  

Parcel subdivision and housing growth have occurred in recent years 

(i.e., since the last round of large fires), often when land is passed down 

through families to a younger generation less interested in land ownership. 

Large lots are typical, ranging from 5 to 20 acres, and a few larger holdings.  
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The roads serving this neighborhood south of Satus Pass and east of I-

97 are remnants of logging or work roads developed by original owners 

before land was subdivided. None are paved, and many are unimproved with 

no road bed and no drainage. Some are impassible in winter and many are 

inadequate for access by heavy trucks and equipment. Road signs are non-

standard, small and not easily visible in bad conditions.  

The county is divided into numerous rural fire districts, and this area is 

protected by the Rural District 7 fire department, which has 3 full time staff 

(chief, mechanic, administrative assistant) and is funded largely through taxes 

assessed on property owners. Rural 7 is described as the biggest and best of 

the rural fire districts and is run by a local man who began fighting fires at age 

16; his father was also a fire chief, his wife is a sheriff’s deputy, and his sister 

is an emergency dispatcher.  

Because of recent housing growth, the 11 stations in the district need to 

add structure engines. Funding for more suppression equipment will come 

from tax revenues, supplemented by wind energy farm revenues and by 

funds earned by responding to fires in other districts, under a state program. 

The District also builds its own trucks on military surplus truck beds, 

customized to their needs. Rural 7 is an all-volunteer organization, and 

volunteer fire fighters are also community leaders and business owners.  

Of the three best building contractors in the district, owners of two are fire 

fighters and the third is a fire commissioner. Experience with wildland fire 

fighting influences how these builders site, design, and construct homes for 
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their affluent, non-local clients. They strongly encourage the use of fire 

resistant materials, creation of defensible space, and fire awareness in siting 

decisions. 

 
b. The Fire 

 
The ignition source for this fire was a tractor-trailer with a defective 

particulate filter that melted and dropped molten aluminum along a stretch of 

I-97, igniting several spot fires, on a September day with low humidity and 

temperatures in the 90s. The manufacturer was sued following the fire though 

it did not result in large payments. Initial attack was focused on keeping the 

fire out of the extensive commercial woodlands west of the highway.  

This is a dry climate with hot summers, and all firefighting outside city 

limits relies on tanker-provided water, except where ponds or cisterns are 

available and accessible. Hydrants in Goldendale are the closest ample 

source for refilling tanker trucks. There are no dry hydrants in the fire area 

because too little ground water is available. 

Evacuation numbers were unclear, but an extensive area was affected. 

Moving pets and livestock was described as the biggest obstacle to 

compliance and speed of evacuation, made worse by road network 

inadequacy. The fire captain for the fire station in this neighborhood could 

direct suppression attention to permanent and inhabited homes, and guide 

evacuation efforts. Firefighting teams and evacuees were housed together at 

the fairgrounds. Fire fighters were asked to be careful about comments 

regarding structures lost, but could give residents reports on how the fire was 
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progressing. Evacuation was not complete, and people cannot be forced to 

evacuate, though once they leave they can be prevented from returning to 

their homes. 

 

c.  Post-fire 
 
Although records list 100+ structures as destroyed, most of those were 

shacks or outbuildings. Only 5 permanent residences and 7 second homes 

lost. The five permanent residences lost were manufactured homes. No stick-

built homes were lost. Fire fighters watched fire burn up to more than one 

house, but concrete siding prevented ignition. “Junk” in the yards of some 

homes was described as a major problem in complicating access, and 

several propane tanks exploded. Few homes had defensible space; grass 

was growing right up to and under most manufactured homes.   

The Fire Victim’s Fund is a 501(3)c that pre-dates the Monastery fire. Run by 

Rural 7 and two neighboring districts, it is used to provide fire victims with 

quick financial support. Each of the households that lost homes received 

about $18,000 from the Fund.  Money was collected from three main sources. 

First, Western Pacific Timber Company, the adjacent landowner, donated 

$25,000 on the condition that the community match that amount. The 

community donated the match, including kids with piggy banks. Donations 

could be made online as well, and the video of the nuns fighting the fire was 

credited with raising the fire’s visibility and generating a wide response. 

Finally, the community held a garage sale, a repeated event reported to 
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attract the very same items year after year. Over $100,000 was raised, and in 

addition to helping household, the fund also contributed to Search and 

Rescue and other fire-related local causes.  The money was all “kept local.” 

One household was refused compensation because the community was 

aware of methamphetamine abuse. 

Households that ‘rebuilt’ with this money did so by moving used trailers 

back on their land, sometimes with modest improvements like installing 

electricity. The trailers went back to the same spot as the original homes. 

Vacation home owners got some compensation too, but less.  

Insurance was available to homeowners in this area because they are 

served by a rural fire district, but it is not clear whether any of the homes lost 

were insured. No one we spoke with was aware of insurance company 

involvement with rebuilding. 

Post-fire community changes included increased willingness on the part 

of homeowners to manage vegetation, and to talk to DNR about forest health. 

The process of reaching and enlisting homeowners in creating defensible 

space was described as a person-to-person process, only occasionally done 

at the neighborhood level, typically when the forest health specialist learned 

there would be a neighborhood meeting and got himself invited in by way of a 

homeowner he already knew. Otherwise he approached homeowners, talked 

with them about how they could improve their vegetation and property, and 

why forest health and fire safety would benefit from the changes.  

Beetle infestations (Eastside-wide, several different beetles, aggravated 
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by Columbia Gorge’s more mild climate) were behind the expansion of 

outreach programs and his position becoming full-time, and provide another 

avenue for gaining homeowner cooperation. He was careful to emphasize his 

availability to consult and provide expert advice, and downplayed the 

“government program” aspect. He made formal enrollment and 

reimbursement optional, offered to complete paperwork for the homeowner, 

and did not insist on knowing any more than the owner’s first name.  

Many residents own their own heavy equipment and have ability, 

willingness, and preference to do any mitigation or forest health improvement 

work themselves. Many people don’t want to accept the 50% cost share 

because it’s considered government intervention and requires too much 

paperwork, but will do the work on their own.  This system is described as 

having accomplished some great things, but how much work is done and 

precisely where is very difficult to track.  

At the community level, some adaptation has been achieved post-fire. 

Shaded fuel breaks have been created along road corridors, so it makes 

sense to put shaded fuel breaks there and around the community. Using this 

as a starting point, they try to get homeowners to create defensible space 

around structures, improve ingress and egress, and improve their roads. 

Although the fire-affected neighborhood retains its independent 

character, there have been regular potluck dinners at the area’s fire station. 

Residents also developed “old-fashioned-R911” systems i.e., calling trees. A 

formal reverse 911 system was implemented in the years following the fire 
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and the county’s emergency manager position was made full-time, but these 

changes were attributed to the larger need for emergency readiness, not to 

the single fire.  

Changes in county regulation and building codes have been discussed in 

the past but are not strongly supported. In the late 1990s, there was a 

pamphlet about living in Klickitat County that told newcomers to keep in mind 

that emergency response times are long, and responders are all volunteer. 

The real estate and developer community had that text removed. The one 

regulatory change identified was a requirement that new roads be built to 

higher standards. Discussions included the fire chief, and fire access roads, 

which could have been 8’ wide two-tracks, were required to be 20’ wide with 

crushed rock, capable of supporting a 90,000 lb truck. These changes were 

unpopular with real estate and development interests because they Increased 

the cost for anything more than a short platte. These changes result in better 

access to some homes, but because the changes are not retroactive, the new 

high-quality roads are often linked to older poor-quality roads. 

 

Table 1.2 Goldendale, Washington Demographics 

Fire Name Monastery    
Community Goldendale    
County Name Klickitat    
State WA    
FIPS 53039    
 

    
Economic Type Manufacturing    
Policy Type Housing Stress    
2012 vote Romney    
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Urban influence code Noncore, adjacent to small metro   
City if metro, or adj. city Yakima    

     
2010 Population 20,318    
Median Family Income $46,340    
Percent Minority 16%    
Pop 25+ with BS or more 17%    
Persons in Poverty 20%    

     
Housing Units 2010  9,834  100%   

WUI Housing Units  6,686  68%   
Interface  4,367  44%   
Intermix  2,319  24%   

WUI and Seasonal  4,367  65%   
Building Permits 2012 78    

     

National Strategy Combination 
3J: Forested, socioeconomic 
stress, public lands, forest industry 

Persons per SQ MI 11    
Pct county area with burnable fuel types  83%    
Fire stations/ 100 sq mi 2.4    

 

 

Case Study 2: Possum Kingdom Complex Fire (2011) – Possum 

Kingdom Lake, TX 

a. The Setting: Pre-fire 
  

Possum Kingdom Lake (PKL) is a rural resort community located in 

Palo Pinto County, Texas, on the Brazos River. While the county is largely 

rural, PKL’s 300-mile shoreline is ringed with small subdivisions and gated 

communities. These individual communities are: Caddo area, the Peninsula 

area, The Cliffs, The Ranch, Gaines Bend, The Ridges, The Harbor, Hell’s 

Gate area, Hog Bend area, Sportsman’s World, North End, West Side, and 

Split Rail Ranch - Neeley’s Slough - Bobwhite Bluffs area. The oldest sub-
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communities on the lake are Gaines Bend and Sportsman’s World. About 

20% of PKL homeowners are year-round residents, while the remaining 80% 

are seasonal (March through October) residents. These seasonal residents 

are primarily from the nearby Dallas-Fort Worth area.  

There are individual homeowners’ associations within each 

subdivision, and a lake association and Chamber of Commerce that 

coordinate the community’s cultural events. Few homes are primary 

residences, and many are large, newly constructed, and built from expensive 

materials, some of them spanning multiple lots. More modest homes are 

located on the North End of the lake and belong primarily to full-time 

residents. Some PKL homes are served by septic systems, others by 

municipal sewer systems. Residential landscaping is common, and is often a 

mixture of exotic plants, manufactured grass, and shrubbery. Subdivision 

roads are landscaped with native grasses, red cedar, and juniper trees. 

Natural resources and water use are managed by the Brazos River Authority 

(BRA), and the sale of water from the Brazos River is controversial among 

PKL residents. Possum Kingdom State Park is located on the southwest side 

of the lake, and to the south is the 101 Ranch.  

In older subdivisions, the roads are unpaved and rocky. In newer and 

wealthier subdivisions, they are paved. Roads within neighborhoods are not 

maintained by the county. Newer upscale homes on land holdings purchased 

from the BRA typically have paved driveways. Only some homes are built 

with sprinkler systems, or fire-resistant materials, and many of these are 
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newer or rebuilt homes. For the most part, homes and landscaping have not 

been built with fire in mind, though those individuals directly affected by the 

fires of 2011 are more likely to clear vegetation than are those who live in 

subdivisions not affected by fire.  

Seasonal and primary homeowners alike are described as unfamiliar 

with wildfire, though fire is a part of the landscape in North Texas. Most 

seasonal homeowners are from urban areas, and many were not present for 

the April Possum Kingdom Complex fire of 2011. Burn bans are controlled by 

Palo Pinto County. While Palo Pinto County does not have much jurisdiction 

over the lake or its private property owners, burn bans are strictly enforced via 

social pressures, with neighbors reporting fire, smoke, and other activity on 

the lake.  

Palo Pinto County has not adopted a building code. Possum Kingdom 

Lake falls under the jurisdiction of the many homeowners’ associations 

(HOA). The only Firewise certified HOA, The Ranch, is described as the 

wealthiest and most autonomous subdivision on the lake. The county has few 

regulations related to wildland fire. Rural fire departments, the Texas State 

Forest Service, and the USDA Forest Service are responsible for wildland fire 

management in the area.  

The Brazos River Authority once controlled all of the land surrounding 

Possum Kingdom Lake and the natural resources surrounding the 

community. Land was sold off starting in 1992 to private landowners, 

ranchers, and businesses. Currently, the BRA operates from a Waco office, 
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with a satellite office on the lake housing the game warden, the lake patrol, 

and a sheriff’s deputy. Because BRA has authority over the lake, its role in 

land use and resource management is greater than the county's. The BRA 

recently proposed sale of lake and river water to other communities in North 

Texas, an unpopular idea with PKL residents. The Brazos River Authority 

maintains trails and natural resource use in the PKL area, and maintains the 

dam. 

The vegetation affected by the Possum Kingdom Complex fire was 

grass, chaparral, red oak, and juniper. Trees are most dense at the tops of 

the rolling hills and cliff lines that are common to this area. Grasses and 

shrubs are characteristic of flatlands and ranches, within subdivisions, and 

around homes and businesses. 

Parcel subdivision and housing growth began when the Possum 

Kingdom Water Supply Company was established in 1992 to draw potable 

water from Possum Kingdom Lake. Since then, the BRA has sold parcels and 

ranchers have subdivided portions of their property (e.g., Gaines Bend and 

Sportsman’s World). Growth continues in second home building, and large 

homes can be built on more than one subdivision lot. 

The roads serving Possum Kingdom State Park and the surrounding 

areas of Graford, Graham, Mineral Wells, and Palo Pinto are Texas State 

highways and county park roads, and are maintained by either the county or 

TDOT. Older subdivisions (Gaines Bend, the North End, the West Side, and 

Sportsman’s World) remained unpaved, while newer subdivisions (The Ranch 
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and The Hills Above PK) are paved. Roads are maintained by HOA’s and the 

subdivision developers.  

The county has an Emergency Management Coordinator who 

oversees response to all emergencies, including fire, for Palo Pinto County. 

Possum Kingdom Lake has its own rural emergency management office and 

rural fire department. The county judge has authority over the PKL Rural Fire 

Department, and the fire departments in nearby towns, such as Graham, 

Graford, and Breckenridge. Possum Kingdom State Park has its own fire crew 

and is also assisted by Texas State Park fire crews. 

The most visible realtor in Possum Kingdom is Pondera Properties PK. 

Pondera is very involved with the PK community, with several of its realtors 

serving on board of the Chamber of Commerce and the Lake Association, 

and coordinating events around town. Employees of Pondera PK are well 

connected in the community and know almost everyone on the lake.  

 

b. The Fire 

 
Respondents gave different information about fire ignition. The Texas 

State Forest Service reports that ignition was caused by lighting, while others 

blame high winds and downed power lines, or animals. These are not 

necessarily inconsistent as this was designated a “complex” fire meaning 

more than one fire converged into a larger blaze. GIS maps show that four 

separate fires at the west end of the lake - two to the south and two to the 

north - came together around Possum Kingdom State Park and moved across 

the south of the lake into Gaines Bend and Sportsman’s World.  
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This is a dry, desert like climate, with an ongoing drought and very hot 

and dry summers. The lake level is currently 15 feet below normal as a result 

of this drought. Firefighting relies on tanks that draw from Possum Kingdom 

Lake, and during the fire, the infrastructure in place to draw water would allow 

a tank to be filled after approximately 45 minutes to an hour.  

Evacuation numbers are unclear, although most of the people 

evacuated lived in Gaines Bend, Sportsman’s World, The Cliffs, the North 

End, and the Hills Above PK. The Emergency Management Coordinator for 

Palo Pinto County at the time was a police officer, and was also involved in 

the evacuation coordination and staging operations for firefighters. The game 

warden and BRA staff assisted with evacuation. Some people had to be 

evacuated onto the lake by boat. Though there was a relief station set up in 

Graford for evacuees and firefighters, most stayed in the nearby town of 

Mineral Wells in hotels. Fire information was coordinated and relayed via a 

blog written by Pondera PK real estate employees.  

 

c. Post-fire 

 
Structures lost totaled around 254 homes, outbuildings and barns. 

Many outbuildings were former water pumps around primary residences that 

predated establishment of PKWSC in 1992. Most of the homes lost were in 

the subdivisions of Gaines Bend and Sportsman’s World, and included some 

primary homes and many secondary homes. Few homes were buffered by 

defensible space, and dry vegetation was prevalent along the roads in most 
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neighborhoods. Additionally, many driveways were lined with vegetation, 

making it difficult for firefighters to navigate and drive through these areas.  

Buckets and Boots is a summer concert festival funded and organized 

by one of the second home owners at PKL. Each year, the summer concert 

series is held to raise money for the PKL Rural Fire Department and its 

various projects within the community. The proceeds from Buckets and Boots 

pay the fire chief, fund equipment and fire truck purchases, and support 

outreach within the community. 

Community leaders estimated that approximately 60% of destroyed 

homes were rebuilt, most within a year of the fire. Those who rebuilt were 

mostly secondary home owners, though some primary home owners did 

decide to rebuild as well. Rebuilt homes were often larger and more upscale 

than the homes they replaced. In some cases, rebuilders adapted to wildland 

fire through improvements in ventilation, sprinkler systems, or defensible 

space. Many families that chose not to rebuild moved to rural communities in 

North Texas.  

Insurance was available to homeowners in this area, but it is unclear 

which homes were insured. In some cases, families used the insurance 

money to relocate. In others, it was used to rebuild on the same lot as the 

house it replaced. 

After the fire, the community made many changes included more 

careful management of vegetation, more engagement with subdivisions in the 

lake association, collaborative engagement at the community level via the 
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Chamber of Commerce, and the establishment of new infrastructure for the 

Possum Kingdom Water Supply Company so tanks can fill more quickly in 

future firefighting efforts. Community members also held the Buckets and 

Boots fundraiser, improved coordination of volunteers for the fire department, 

established a full-time emergency management position at the county level, 

sought Firewise certification for the subdivision at The Ranch, and improved 

connections between the rural fire departments and state forest service. 

Additionally, a reverse 911 system was established and is used often by 

PKWSC for periodic water shut-offs.  

Post-fire clean up and clearing rules vary by neighborhood. The natural 

resources specialists at the Texas State Parks office advised Possum 

Kingdom State Park not to clear the remaining dry stands or scorched areas. 

In some locations, HOA’s required that homeowners clear vegetation and 

damaged structures from their property, and many hired private companies to 

do this work. In other areas, vegetation remains near homes and damaged 

structures remain on lots - even next to homes newly built by the same 

homeowner.  

No new county regulation or building codes have been discussed and 

changes are not supported by the county or its residents. While Possum 

Kingdom Lake is located in Palo Pinto County, the county does not impose 

regulations on private properties around the lake. Instead, HOA’s and the 

local game warden are responsible for land use and resource management at 
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PKL. Some community leaders are dissatisfied with subdivision access and 

egress roads and with the general aesthetics of fire damage.  

Many residents do not think fire is likely soon because they believe the 

local landscape is “too burnt up” to ignite again. They seem instead to be 

preoccupied with the drought, the low lake levels, and the threat of the BRA 

selling water from Possum Kingdom Lake to other communities. However, 

respondents also told us that residents fear wildland fire, even if they do not 

think it is likely, and say that residents are quick to report smoke in the area, 

or report their neighbors for burning during a burn ban. 

 

Figure 1.2 Possum Kingdom Lake Map (Angler Guide, 2005) 

 

(Precise demographics for isolated lake region under review/untallied). 
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Case Study 3: Monument Fire (2011) – Sierra Vista, AZ 

a. The Setting: Pre-fire  
 
This fire burned in a rural, unincorporated area southeast of the City of 

Sierra Vista along Highway 92, with most of the damage occurring in the 

canyon roads that extend west from Highway 92 into the Coronado National 

Forest (Miller Peak wilderness). Most homes in the fire area are primary 

residences, on lots that vary in size, but are typically 1-4 acres. Homes are 

nearly all owner-occupied. Homes in the fire area and nearby are a mix of 

housing types. In the canyons, ‘site-built’ homes, either custom homes built 

on site, or modular homes where the foundation is prepared and the home is 

transported in, are most common. Site-built homes could be modest, or quite 

expensive (just under $1 million). Manufactured homes (the local term for 

trailers or mobile homes) are more common east of Highway 92, in the 

grasslands areas, but there are also some more exclusive ‘ranchette’ 

properties in gated communities east of Highway 92. These ranchette 

neighborhoods have HOAs, but homes in the canyons do not. Decks are not 

common in this area (patios instead). 

Homes in the fire area are served by private wells and septic systems, 

with either electricity or propane for energy. Residential landscaping reflects 

the arid environment in that turf grass (irrigated) lawns are not common. 

Homes may have some xeriscaped or gravel areas around the home. 

Vegetation on the larger property is wild grasses and native oaks, with land 

becoming more forested west of Highway 92, with increasing elevation. 
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Equipment storage and outbuildings are often found on properties, as well as 

some junk (cars, older propane tanks). Fences and gates are common to 

deter the movement of livestock and wild animals, but homes aren’t 

commonly gated for security or to maintain private property access (with the 

exception of gated community described above). The canyon roads are linear 

features into the foothills, with limited connections between canyons. Roads 

are partially-improved.  Road signs along the highway marking the canyon 

roads are standard, but house numbers and road signs throughout Cochise 

County are not regular, and there is no county investment in improving them. 

The county does have a rural addressing program, which is aimed at 

encouraging property owners to establish a street number. 

Vegetation is native grassland, invaded by Lehmann lovegrass, and 

woodland with oak, juniper, and manzanita. In Cochise County, large wildfires 

have become increasingly common, especially in lower elevations, where 

nonnative grasses are prevalent (Lehmann’s lovegrass). The canyon areas 

(public lands) are heavily used for local recreation, including hunting (Coues 

deer, bear, mountain lion) and hiking. Forest Service employees report some 

conflicts between FS recreation (shooting and ATVs) and local residents, 

especially forest neighbors. The canyons also have a number of birding 

focused bed & breakfasts, and one canyon has a Nature Conservancy 

Reserve (Ramsey Canyon). 

Parcel subdivision and housing growth in the canyons have occurred 

over the past several decades (i.e., since 1970s), for those who wanted to live 
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in this area close to nature and away from town. There is not a lot of 

developable land left to subdivide and build on in canyons, though the 

grasslands East of the highway have few subdivisions. Larger scale housing 

development is boom and bust; we saw a fully-platted development in 

unincorporated Sierra Vista Southeast with no homes. Building in the area is 

often vertically integrated, with builders/developers owning land and building 

homes over time, both for large developments and for individual home sites. 

Housing development, and the overall economy of Sierra Vista, and larger 

Cochise County, is closely linked to the fortunes of Fort Huachuca. The city 

tax base relies upon sales tax, not property tax, which means it is not 

economically reliant on tax revenues associated with housing growth. Fire 

districts, however, do rely on property taxes.  

Residents in the canyon areas were often described as retired military, 

and as people who have generous pensions, and may still work in the local 

military base (Fort Huachuca). Residents east of highway 92 have a mix of 

incomes and occupations—those who can live in expensive ranchettes, 

ranchers, and lower-income residents (living in mobile homes in Palominas 

and Hereford communities).   

The area is served by several fire districts. Leaving incorporated Sierra 

Vista (served by Sierra Vista Fire Department), heading south on Highway 92, 

you pass into an unincorporated area, called Sierra Vista Southeast (Fry Fire 

District), and then into Palominas and Hereford communities (Palominas Fire 

District). Sierra Vista FD isn’t wildland trained, but has close links with Fry FD. 
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Fry and Palominas are both volunteer fire districts with long histories. The 

Palominas department has undergone more change in recent years, with 

conflict and transitions on the board and in department leadership. The Forest 

Service firefighting personnel have strong links with the Fry District. Broader 

Cochise County has many areas that are not served by any fire district. Local 

residents have good relationships with their fire districts, better than with the 

Forest Service (anti-federal sentiment). 

The town of Sierra Vista and nearby unincorporated areas does seem to 

form a unified community, for long-term residents (not transient Army or 

Border Patrol). Firefighters know each other, from local fire districts to those 

employed with Forest Service or land management agencies. Local fire 

districts from across Cochise County also have periodic meetings, in rotating 

locations. A canyon resident describes his community as close-knit, and says 

people watch out for each other, especially with their proximity to the US-

Mexico border. The military is well integrated into the local community: Sierra 

Vista mayors are often retired military, and all students attend the same high 

school. Charity and volunteer service are popular, with especially with retired 

military, but people want their funds to be spent locally (in the County). 

However, residents also deride Sierra Vista’s lack of character and core 

downtown, calling it “a city without history”, that developed only because of 

the military. 

Residents in the canyons and the town of Sierra Vista were described as 

being unfamiliar with wildland fire, or didn’t think the risk of personally 
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experiencing a fire was very high. Fires had occurred previously in this 

mountain range, but were extinguished within a few days. Last time they had 

a large fire was in 1978, on top of Carr Canyon, but no homes were lost. 

Homeowners were not mitigating vegetation or changing home structures 

because of fire risk, and other than word of mouth, or some interactions with 

local fire districts (leaving notice of home’s defensibility on door knobs), there 

were no coordinated education projects.  Fire is part of this ecosystem, and 

fire is managed/used by ranchers and the Forest Service (FS does fuel 

treatments, including Rx burns, on its own lands, and on Fort Huachuca). 

Fuel treatments on FS lands near private land are controversial with some 

homeowners. Federal management is facilitated by the Huachuca Firescape, 

a three-agency review (Environmental Assessment for NEPA; Biological 

Opinion for ESA) covering 400,000 acres that provides approval for a menu of 

fire management options (http://www.azfirescape.org/huachuca). This has to 

be revised soon, and private foundations and others have expressed 

willingness to help. Prescribed burning is feasible here in that clean air 

restrictions are rarely a problem for this area. Because of grass/oak 

vegetation, fuel treatments such as Rx burns need to be redone frequently. 

Preparation for flooding seems to have been uncommon, and was not 

connected to wildfire preparations. 

Cochise County had no building code until the mid-2000s and 

homeowners with 4 acres or more, outside of incorporated areas, can opt out 

of the building permit requirements (effectively, means they do not have to 
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build to code). The county had almost no regulations or standards in relation 

to wildfire pre-fire, with two exceptions: the local fire districts could issue burn 

bans, and the Fry Fire District had a more stringent and current fire code, 

(International Fire Code); though enforcement was limited for both. The most 

fire-relevant requirement is that homes > 5,000 ft2 must have sprinklers, 

which increases housing prices and is thus not popular. Growth management 

is not a concern, nor is it reflected in any county documents, although there is 

concern about water scarcity. When asked about strategies for managing the 

limited water supply, local residents favored low-density development (4 acre 

minimum lot size) over higher-density or clustered development. 

Other unique local characteristics: the county seat is located in Bisbee, 

which has a long (and also recent) history of hardrock mining, and is local 

center for left-leaning or liberal political sentiment. Otherwise, the county is 

conservative or libertarian. There are number of endangered species found in 

the area, and the San Pedro River corridor is an important local ecological 

resource (a riparian desert ecosystem), managed by BLM. The county directly 

borders Mexico, and the border fence, presence of border patrol personnel, 

and aerial surveillance (blimp-like aerostat) are all prevalent. Water is very 

important in the area. Both the County and Fort Huachuca under a lot of 

pressure to conserve and recharge groundwater. A recent grant from the 

Walton Family Foundation focuses on water conservation, and county codes 

allow for and encourage grey-water systems. Wells are not that expensive to 

drill but are low capacity. Despite its many significant sites in Native American 
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history, the county no longer has any Native American community due to 

forced relocation in the early part of the last century. 

 
b. The Fire 

 
The fire was human caused, igniting near the United States-Mexico 

border (unclear exactly where), and burned extensively in the Coronado 

National Monument (National Park Service site), before spreading to the 

Coronado National Forest and down into private lands. The cause of the fire 

was politically contentious throughout the suppression effort and remains so 

four years later. This is a dry climate, and all firefighting outside city limits 

relies on tanker-provided water. An unprecedented freeze the winter before 

killed much of the oak vegetation below 5,000 ft in elevation, and the area 

was in a multi-year drought. As a result, there was an abundance of dry fuels 

and the fire season started months early in 2011. 

Evacuation numbers were unclear, because orders were issued for large 

areas on successive days as the fire moved fast and erratically. Evacuation 

orders were widespread, from densely settled subdivisions in and around 

Sierra Vista, to the exurban canyons and unincorporated plains east of 

Highway 92. Convincing people that there was an urgent need to evacuate, 

and moving pets and livestock on the area’s many unpaved roads and 

unimproved driveways were both major obstacles to evacuation. Residents 

lacked experience with evacuation, and many did not respond promptly to 

pre-evacuation notices. Once evacuated they could not return, but some 

people stayed and defended their property.  
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Local community and nonprofit response centered around evacuating 

and sheltering livestock (especially horses) and providing supplies for 

firefighters. Because of the popularity of horseback riding in the area, 

abandonment of old or ill horses is an ongoing problem, one addressed by an 

equestrian rescue center that burned early in the fire. Respondents described 

tremendous community response for both efforts. A local building supply 

manufacturer (Stan Greer Millworks) became a repository for donated 

supplies, and received and distributed an estimated > $1 million dollars of 

supplies for firefighters. A non-profit established by the local real estate 

association (and coincidentally, run by the Fry Fire District Chief’s wife) 

distributed donated supplies during and after the fire, and coordinated 

assistance for people who lost homes.   

A Type I Incident Management Team was on the scene within 48 hours, 

but suppression was complex and took approximately a week. The Type I 

response was marked by dysfunction within the team, and in their 

relationships with local fire managers, whose advice on local wind patterns 

and terrain was ignored. Residents also described frustration with 

communication during the fire. Ultimately, the local fire departments joined 

forces with the local Forest Service and ran a separate response operation. 

The Forest Service District Ranger was removed during the Monument Fire, 

and the Type I team was disbanded following an after-action review. 

Residents created a Monument Fire Facebook page which they still use to 

communicate about fire activity, 4 years later. 
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In the fire 62 homes and several businesses were destroyed, 4-5 of the 

homes on East side of Highway 92. Two-three weeks post fire, they had a 

heavy rain event, which is typical of monsoon season in this area. After fire 

damage, this led to a flash flood in the Canyons area. A few more homes 

were destroyed/heavily damaged in the flood. A FS road washed out a few 

times, and local County resources (and it sounds like, NRCS) did flood 

rehabilitation. Flooding affects not only canyon areas, but flatlands east of 

Highway 92. 

Firefighters had varying ideas what determined the loss of homes, 

including the firefighting response, and things around the home (junk, 

firewood, storage sheds, exotic vegetation that’s flammable). As often 

happens in WUI fires, outcomes were unpredictable in that some 

homeowners with well-prepared properties and good access still lost homes, 

while some homes that had not been prepared for fire were spared. 

 
c.  Post-fire 

 
Homes seem to have been widely insured, estimated at 70-75% insured, 

and people were able to use their individual resources to pay for clean-up and 

rebuilding. Debris clean-up could be expensive, in excess of insurance 

coverage. Some people were underinsured, could not replace what they had 

previously, and ultimately had to downsize or relocate. Some struggled to 

deal with insurance reimbursement. Estimates of the rebuilding rate ranged 

from 50-70%; four years later, some lots sit vacant (not for sale) and some 

former home sites are for sale. The informal consensus among the leaders 
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we talked with is that the real estate market did not change dramatically after 

fire, noting that it wasn’t a good time to sell given the downturn in the national 

and regional markets, but canyon property is generally thought to be sought-

after for high-end residential development. Businesses and infrastructure 

were not heavily damaged, and most have been rebuilt: one Mexican 

restaurant and a shrine on the hillside next to Hwy 92 were rebuilt, some 

metal electrical poles installed, and some dirt roads washed out after floods 

were restored by county resources, with NRCS help as well.   

Post fire there have been a number of changes in vegetation. The FS did 

BAER and other restoration work, and spent some of the remaining funds 

post-fire to do fuels treatments in the canyons. The state of AZ also did a lot 

of thinning work post-fire, using Department of Corrections crews, and 

removing burned trees. Homeowners were described as much more willing to 

have people come in and do clearing initially, although some have noted 

evidence of waning interest over time. NRCS did some post-flooding work to 

repair infrastructure, and advised homeowners. People have mixed thoughts 

on the current appearance of vegetation in fire-affected areas—some people 

emphasized the positive, pointing to regrowth, and substantial clean up, and 

others think it still looks very different, if not quite a bit worse post-fire. 

There was a limited governmental policy response to guide rebuilding:  

the county Building, Planning, and Zoning department did a number of things 

to help people: they set up a temporary office on site where people could get 

permits and documents approved, they worked with some people that had 
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legal non-conforming lots so they could rebuild (only affected ~6 people), and 

didn’t charge fees for utility re-hook up. They came under pressure to waive 

fees for building permits, but they didn’t make any changes. Non-profit 

response efforts were limited—one house was rebuilt post-flood with 

volunteers—although there were other smaller contributions from little non-

profits, churches. Changes in county regulation and building codes were not 

discussed and were not of interest. 

Rebuilt homes are described as different than those pre-fire, with more 

use of fire-resistant materials and more hardscaping around the home, 

although people’s impressions varied, and there were no programs to track 

this. There were no formal programs to guide rebuilding with fire-resistant 

materials or landscape them to reduce wildfire risk, people mostly just worked 

with individual builders. People now are much more willing to evacuate, and 

much better prepared for evacuation.  

Changing relationships Last year (2014) a fire occurred on Fort 

Huachuca, and fire managers purposefully called in an IM team, to mend that 

broken relationship. People thought the community itself had recovered; 

people in the community stepped up to help with fire recovery for months and 

months afterwards. Fire definitely brought community together. Some people 

are suing the National Park Service for fire damage, though it is considered 

unlikely they will be successful. 

Some substantial changes and adaptation have occurred post-fire. The 

county hired a new emergency manager, who is investing in push-notification 
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emergency alerts on cell phones and an opt-in emergency notification 

system. The county emergency manager took the lead on a county-wide 

CWPP, which mostly focused on consolidating information on vegetation and 

fire regime, and educating local cooperators. There hasn’t been a lot of local 

follow through on the recommendations made in the CWPP, but people seem 

to have valued the process of gathering different collaborators and getting the 

document signed. There is now a new Firewise community (as of 2015) in the 

fire area, in Ramsey Canyon, the canyon with the greatest remaining wildfire 

risk because of dense vegetation. This canyon also has natural and historical 

resources of interest, in the Nature Conservancy’s Ramsey Canyon Reserve. 

Despite the 2011 fire and its new Firewise status, however, some residents in 

Ramsey Canyon are still opposed to thinning on their land. Lastly, the 

Palominas Fire District adopted a building code, and hired a new Assistant 

Chief who is doing education and outreach around Firewise principles. 

Local officials agree that the risk of future fire in the region remains 

substantial. Opinions are mixed as to the possibility of catastrophic wildfire 

and structure loss in the area that just burned, with some saying that the 

thinned vegetation post-fire will prevent such an intense loss. Flooding is 

expected to remain an issue, depending on rainfall and wildfires. 

 

Table 1.3 Sierra Vista, Arizona Demographics 

Fire Name Monument 
   

Community Sierra Vista  
   

County Name Cochise    
STATE AZ    



60 

 

   

FIPS 4003      

   
Economic Type Government    
Policy Type None    
2012 vote Romney    
Urban influence code Small metro   
City if metro, or adj. city Bisbee      

   
2010 Population 131,346    
Median Family Income $52,513    
Percent Minority 42%    
Pop 25+ with bachelor's degree or more 22%    
Persons in Poverty 16%      

   
Housing Units 2010 60,293 100%   

WUI Housing Units 53,921 89%   
Interface 32,796 54%   
Intermix 21,125 35%    

     
    

WUI and Seasonal 32,796                   61% 

Building Permits 2012 366    
 

 

Case Study 4: Caughlin Fire (2011) – Reno, NV 

a. The Setting: Pre-fire 

Washoe County has been growing over the past 10 years. Both 

Washoe County and the City of Reno have been prosperous, and have the 

mix of natural amenities, access to outdoor activities, and proximity to Lake 

Tahoe that attracts new residents of all ages. The City of Reno has been 

successful in courting new industry, including a new Tesla plant. Other major 

employers are the gambling industry and the University of Nevada-Reno. The 

tourist industry is also well developed and attracts a wide variety of tourists, 

including an influx for the yearly Burning Man festival. Reno and surrounding 
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areas also continue to be popular with retirees. As in many cities, more 

affluent residents live in single family homes well outside the city center, while 

lower income families live in more central neighborhoods, typically in modest 

single family homes. Recent development is primarily in subdivisions and 

planned unit developments in the exurban zone around Reno. Either Washoe 

County or the City of Reno has jurisdiction, and zoning varies by jurisdiction. 

Living with Fire, a program created at the University of Nevada-Reno, 

was an influential presence in western Nevada for years. The program 

brought agencies together involved in wildfire and fuels management, at the 

local, state, and federal levels of government. The program informs the public 

- specifically homeowners - about living at the wildland-urban interface, with 

fire as a part of the natural landscape, and the ways in which these residents 

can protect their homes and property from wildland fire.  In 2011 the Fire Safe 

Council was dissolved due to misappropriation and misspending of funds. 

The loss of the council cost the region valuable funding for outreach and fuels 

reduction.  

From the networks built through the Fire Safe Council, and the 

introduction of Fire Adapted Communities at the federal level - the 

communities and key leaders involved with the Fire Safe Council created the 

Nevada Network of Fire Adapted Communities. Communities participating in 

the Nevada Network of Fire Adapted Communities vary in size; some are 

described as being small networks of neighbors - some as small as two 

blocks, others made up of entire towns. Successful communities in this 
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network credit connections with local fire departments and local resources as 

being key in their successes with Firewise and fire adaptation, as well as 

access to proper funding and resources that allow them to make changes in 

the way they manage for fuels, conduct education and outreach, and make 

changes in the construction of homes and other structures.  

It was not apparent that this program had reached or changed the 

neighborhoods affected by the Caughlin Ranch Fire. These are mainly upper-

middle income, single family home areas near the canyons on the 

Southwestern outskirts of Reno. Communities in this part of Reno’s wildland 

urban interface are relatively high density, but are clearly divided into 

separate subdivisions and micro-communities that differ by socioeconomic 

status, social institutions, and networks. Homeowners’ Associations (HOAs) 

vary widely; some HOAs are visible and active, others impose covenants, 

codes and restrictions (CC&Rs) but do little else. CC&Rs may control 

building, landscaping, and maintenance within a community supplementing 

the local zoning and building codes. Members of these separate HOAs have 

their own institutional rules that reflect the values of each community, and 

interconnections between HOAs seem minimal. 

Respondents report that before the fire, residents did not believe 

wildfire in the area was likely, due to the fact that this landscape is not 

forested and its high desert vegetation doesn’t resemble a “classic wildland-

urban interface.” The wild vegetation here is predominantly sagebrush, 

shrubland, and perennial grasses. Over the decades, poor management 
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practices have allowed type conversion of these native grasses to invasive 

species and exotic grasses.  Cheatgrass is especially widespread and 

problematic. Russian knapweed and other annual grasses also contribute to 

erosion, and change the fire regime, supporting more frequent and intense 

fires.  

 
 

b. The Fire  
 

 The Caughlin Fire (2011) began at the Western edge of the Caughlin 

Ranch community where it abuts BLM rangeland, in the jurisdiction of 

Washoe County, Nevada. The fire was caused by tree limbs in the Caughlin 

Ranch area coming in contact with electric wires. It spread to WUI 

neighborhoods just within the city limits of Reno, having been blown away 

from the Caughlin Ranch neighborhood itself.  Although November is not fire 

season, a severe winter storm brought extremely high winds. The fire began 

around midnight during the windstorm, and lasted for two days until the wind 

dropped and snowfall helped to extinguish the fire. The fire burned 42 

structures in total, across several different HOA communities near Manzanita 

Canyon. The fire-affected area was classified as a “moderate hazard area” as 

delineated in Washoe County’s fire hazard map. The Reno Fire Department, 

Sierra Fire Protection District, the Bureau of Land Management, Nevada 

Division of Forestry, USDA Forest Service, Sparks Fire, North Lake Tahoe 

Fire Protection District, and Carson City Fire all responded to the fire. Much of 

the area that burned was county open space - primarily BLM rangelands, and 
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urban-adjacent canyons too steep for the construction of homes or roads. The 

Caughlin Ranch fire was particularly severe because high fuel loads, invasive 

grasses, and unusually high winds propelled the fire up Manzanita Canyon 

into surrounding neighborhoods.  

The county-owned canyons that bordered many yards were steep, 

brushy, and difficult places to work. Local culture and custom share blame for 

poor defensible space practices. Some of the houses destroyed in the fire 

had wooden shake roofs. It is common for Reno homeowners to fence their 

quarter- to third-acre lots with cedar fences fastened directly onto the house, 

under the eaves. Juniper is a popular landscaping species despite its 

flammability, and in older neighborhoods like the ones affected by the 

Caughlin Ranch fire, overgrown junipers brushing up against homes and 

under their eaves was more common than not. Additionally, lofted embers 

from the Caughlin Fire were reported as a major cause of structural damage 

and the mechanism by which many spot fires started, and by which fire 

spread from house to house in a neighborhood.   

Because this fire started from high winds in the dead of night, and 

because wind-driven spot fires were spreading the fire so fast, many 

households were evacuated via reverse 911 with great urgency and no prior 

notice. Power was cut early on; garage doors had to be opened manually - 

and in the smoke and darkness, not all were closed again, a factor 

investigators blame for an unknown number of home ignitions. 
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At the time of the fire, Reno City Fire served both the city and the area 

known as Truckee Meadows, which is an unincorporated exurban area of 

Washoe County that lies south and west of Reno. The city and county 

consolidated fire protection services in the late 1980s. Shortly after the 

Caughlin Fire, that consolidation agreement ended over disputes regarding 

tax revenue sharing and negotiations with firefighter unions, and in the 

summer of 2012, Washoe County stood up its own fire department, the 

Truckee Meadows Fire Protection District. The two fire departments operated 

separately from 2012 to 2016, then in August of 2016 reached a new 

automatic aid agreement.  

Whether by law, formal agreement, or custom, fire departments help 

their neighboring firefighters with major wildfires. The greater significance of 

the fire department turmoil is its effects on non-emergency operations such as 

planning for and mitigating risk in the WUI. In the years just before and after 

the Caughlin Ranch Fire, cuts were made in personnel, fire stations, and 

services due both to the recession’s effect on tax revenues, and the loss of 

economies of scale that followed deconsolidation. Those changes affected 

where each neighborhood’s closest fire station is located, who was 

responsible for outreach with WUI neighborhoods, and so on. In the 

immediate aftermath of the Caughlin Ranch Fire, it seems likely that the 

organizational chaos in the two fire departments occurring at the same time 

as fire recovery limited the extent of adaptive organizational change.  
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c. Post-fire 
 

Our interviews suggested that while Truckee Meadows Fire Protection 

District (TMFPD) staff were aware of risks at the wildland-urban interface, the 

City of Reno saw WUI fire risk as something that affected only county lands, 

not their county-adjacent city neighborhoods. The City of Reno fire 

department seems to be largely concerned with structural fire and all-hazards 

planning and management. WUI fire ignitions are typically managed by 

imposing burn bans, and the Nevada Department of Air Quality imposes a set 

period (November through March) when open burning is not allowed. Outside 

that period, some Reno-area residents can burn, but only if their home is 

outside the hydrographic basin (map 2). TMFPD initiated a new practice in 

regulating open burning, which was to require permits be filed with them (not 

filled out and posted), and the DAQ’s positive response to the program 

suggests it will continue.    

Since the fire, Washoe County has adopted a Wildland Urban Interface 

Code.  Meeting the code  may pose problems for some subdivisions because 

their road networks are limited. Some have  only have one access point 

available, which limits fire adaptation, Firewise management, and emergency 

management. While shake roofs were banned under the WUI code, and 

sprinkler systems were required on newer structures in the City of Reno, 

additional requirements were few. The Wildland-Urban Interface Code is 

described as being difficult to enforce as there are too few resources among 
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agencies, and given the size of the City of Reno and surrounding areas, 

enforcement of zoning and building codes is sometimes lacking.  

Post-fire changes in awareness of risk have been limited. The city 

planning office and other Reno officials do not all view wildfire as a continued 

threat in the city and throughout the region. Instead, the community sees 

earthquakes as a larger natural hazard and bigger threat, and therefore 

emergency management and building codes are focused on earthquake 

protection. Additionally, while some HOA’s set stringent new construction 

standards, very few require review and approval before new construction 

begins.  

A Comprehensive Wildfire Protection Plan is being developed by 

Truckee Meadows Fire Protection District for the residents and community of 

the Caughlin Ranch planned unit development, but the City of Reno is not 

involved in the process as Caughlin Ranch does not lie within their 

jurisdiction. Currently, Truckee Meadows FPD is also hoping to engage other 

communities in the creation of CWPP’s, but has not yet partnered with the 

City of Reno on this issue. 

 

Case Study 5: Highway 31 Fire (2009): North Myrtle Beach, SC 

a. The Setting: Pre-fire  

The Highway 31 fire (2009) started at a residence as a result of open 

burning, and primarily burned in unincorporated area of Horry County, SC, in 

both SC DNR land and private land, including some timberland (International 
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Paper). The fire was bounded by Highway 31 to the South and Highway 90 to 

the North. Nearly all of the homes were lost when the fire crossed Watertower 

Road, entered the incorporated city of North Myrtle Beach, and burned single 

family homes in the Barefoot Resort and Golf development (see map). The 

second major wildland fire that caused housing damage in this area was the 

2013 Windsor Green fire, which impacted a condo complex in the Carolina 

Forest area centered on Highway 31, east of 501 (see map) in unincorporated 

Horry County.   

The population in Horry County has grown rapidly over 30 years, due 

largely to domestic migration. The county is large (the size of Rhode Island), 

and remains rural and agricultural in the western half, while the eastern half 

with its Atlantic coastline attracts amenity and retirement migrants. Migrants 

often come from the Northeast, many of them retirees. The overall economy 

is closely linked to tourism and retirement, centered on beach and golf resort 

communities. Much of the county’s working population lives in the 

unincorporated area of Horry County; relatively few permanent residents live 

in the incorporated tourist communities of Myrtle Beach and North Myrtle 

Beach.  

Housing is generally more expensive closer to the coast, and recent 

development has shifted away from the coastline, which is already built out. 

Development along the coast includes hotels, beachfront businesses, and 

restaurants. In recent decades, housing growth has shifted to the Carolina 

Forest area, centered on Highway 31, east of 501 (see map). It has grown 
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dramatically over the past two decades to approximately the same population 

as incorporated Myrtle Beach, and is considered the most fire-prone area in 

the county because of the abundant pine vegetation and sandy soils. 

Residents here are a mix of retirees and working families. People are mostly 

employed in the service industries (tourism); there is no manufacturing or 

heavy industry in the area. Timber production was once common, but is now 

rare, and much of the former timber land is now housing. The SC DNR land 

that burned during the Hwy 31 fire was originally timber land, which was 

subsequently preserved. Private land remains available for development, but 

many wetlands and bogs remain in the Carolina Forest area, and these are 

largely undevelopable.   

Housing growth has been extremely rapid since the 1990s. Development 

is nearly all in planned unit development (PUD) or entire subdivisions, with 

multiple phases for some of the larger developments. Property taxes are low, 

so the county does not realize property tax gains through housing 

development. Builders in the area include large, national developers and 

smaller, local corporations. Most housing is single family homes, but there are 

also some town homes and condo units. Brick and stucco are sometimes 

used, but vinyl siding over wood frames is more common. Lots are small and 

housing is dense. Most developments are not gated and roads are all 

improved, but interconnectivity between housing developments and access in 

and out of developments is limited.  

Residents don’t want roads to lead between communities, and there are 
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extensive wetlands that cannot be developed. Mobile homes and older, 

dispersed homes are more common in the western part of the county, which 

remains agricultural. With growth, some annexation has also occurred, but 

annexation in South Carolina requires a series of votes by electors: a first 

vote to put annexation proposals on the ballot, and those proposals must then 

win majority approval. As a result, most of the county has remained 

unincorporated, and there are pockets of unincorporated land within cities. 

Homeowners associations (HOAs) play an important role in overall 

property management, particularly in unincorporated areas and in the large 

planned unit developments (All these developments have HOAs, some of the 

large ones have an HOA for each phase of development). Covenants, codes, 

and restrictions (CCRs) are often exhaustive, but mostly focus on aesthetic 

concerns (parking in the street, weeds, satellite dishes, RV storage), not on 

vegetation management or wildfire issues. City planners spoke of some 

HOAs that had regulations requiring approval for tree removal, which they 

believe hindered wildfire mitigation efforts. Homes in this area are served by 

public utilities. Residential landscaping and design reflects the wet 

environment and native vegetation. Storm water ponds are common, and are 

required of all new PUDs, so that homes are elevated and there is capacity to 

absorb heavy rainfall. Vegetation on the larger properties includes remnant 

areas of pine forests and plantations. Highly flammable crepe myrtles and 

pine straw (needles) are popular for landscaping, and are commonly found 

close to houses. 
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The Barefoot Resort where homes were lost in the Hwy 31 fire is a large 

development that has a mix of single-family homes in the northern part of the 

resort (north of Hwy 31) and smaller and seasonal housing in the southern 

part (condos, town homes) of the resort. Homes lost in the Hwy 31 fire in 

2009 were single family homes, occupied by seasonal and full-time residents. 

The 2013 Windsor Green fire occurred in a modest condominium community 

in the Carolina Forest area, and had more full-time residents and people 

employed in the local area, in comparison to Barefoot Resort.  

Wildland vegetation is pine forest overstory, with palmetto, gallberry, and 

crepe or wax myrtles in the understory. Some forests are remnant loblolly 

pine plantations, some are native longleaf pine. These forests are highly 

flammable and are compared to California chaparral in the after-action fire 

report. Native longleaf pine forests are fire-dependent. Wildfire in the forested 

areas of Horry County has been common over the past 40 years. Many of the 

past fires were larger in size, but the Hwy 31 fire was the first fire to burn into 

a housing development, because housing is now extensive in the area. Once 

fire occurs, it is challenging to control. There are substantial bogs and 

wetlands (also called Carolina Bays) which challenge suppression efforts 

(fires are hard to extinguish once in the bog soils because of flammable 

peats, heavy equipment gets stuck in bogs, and the bays are depressions, so 

this isn’t flat terrain). The SC DNR land was also used as a bombing range in 

WWII and ordinance remains.  

Vegetation management in Horry County is complex. In much of the 
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county, burning of fields and yard waste is important for land management. 

Burning has a long agricultural history, and is a cultural norm in the area. 

Burning is not an important part of household yard management within 

planned developments, although burning can continue in close proximity to 

large developments, depending on where undeveloped parcels of land still 

exist. Prescribed burning is not popular because of concern about controlling 

fires, but native pine communities are fire-dependent. The Army Corps of 

Engineers has management authority over wetlands, even privately owned 

ones, and is responsible for approving thinning or any other fuel treatments.  

The Horry County wildfire team does both wildland fighting and structure 

protection in the area. The County team has been concerned about WUI 

structure fires since the 1980s when housing growth first intensified. The 

cities of Myrtle Beach and North Myrtle Beach have their own fire 

departments, which generally deal with structure protection and urban fire 

fighting. When fire incidents occur in wildlands, the County calls on the South 

Carolina Forestry Commission for additional assistance (heavy equipment). 

Fire incidents are then managed by the state, with a few state personnel, and 

the majority of firefighters from the county. 

Many residents in Horry County are unfamiliar with wildland fire, 

especially those who moved to this area from the Northeast where wildfire 

isn’t a concern. Even those who were long-time residents spoke of adjusting 

their understanding of wildfire to reflect the fact that homes are now at risk 

from wildland fire. Fires had occurred previously in these areas, but housing 
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densities were low and no substantial numbers of homes were lost. Before 

the Hwy 31 fire, there was one community that was Firewise, but otherwise, 

homeowners were not mitigating risks by managing vegetation or changing 

home structures because of fire risk, and there were no coordinated 

education projects. Most of the hazards and emergency management done 

by North Myrtle Beach and Horry County focused on hurricanes and flooding, 

and was not connected to wildfire preparations. County employees thought 

residents were more concerned about hurricanes than other hazards, but saw 

this awareness as limited and thought it diminished over time between 

hurricanes. Although population closer to the beach fluctuates/turns over 

weekly and seasonally, the main fire season is in the spring (before main 

tourist season), and the areas at greatest risk are inland, some distance from 

the beach. 

The county has had a building code for decades, and has adopted 

International Code Council codes and updates, but wasn’t fully zoned until the 

1990s. Neither the city of North Myrtle Beach nor the county had any 

regulations or standards in relation to wildfire before these fire incidents. A 

former chief of the county fire department said he had tried to raise housing 

development and wildfire concerns decades ago, but that the building industry 

was very powerful, and his concerns were politically unpopular. Before the 

Hwy 31 fire, the city of North Myrtle Beach allowed open burning. Before the 

Windsor Green fire, Horry County could impose burn bans, at the discretion of 

the county fire chief— although this authority was sometimes challenged by 
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state managers. Both of these policies were amended after the two wildfires 

(see more below). County and city documents refer to managing 

transportation and continued development, but did not refer to wildfire before 

Hwy 31 and Windsor Green Fires.  

Other unique local characteristics: Housing developments seem to be the 

main building block of social communities, and neighbors know each other, 

including seasonal residents, in part because of the close proximity of homes. 

Retirees are active in civic affairs. Politically, the county is diverse with its mix 

of more rural, long-time, and conservative residents and some who have 

moved from more urban areas and expect more government oversight. The 

county motto is “The Independent Republic”. Water supply is not a limiting 

factor in development in the area. The county has very low taxes, yet staff 

feel pressure to provide more services to unincorporated areas without 

substantial funds (examples of services given by a civic organizer include 

wider roadways, street lighting, bike paths, and organization for wildfire 

mitigation issues). Starting when population grew rapidly (1980s and 1990s), 

informants talked about conflicts between newcomers from the Northeast who 

want to do things “the way we did them back home” and long-term residents 

who see themselves as rural, agricultural, and aren’t interested in having 

“outsider viewpoints or systems” imposed upon them.  

 
 

b. The fires (Coupled Highway 31 and Windsor Green Fire) 
 

  
The Hwy 31 fire was human caused, and started as a result of a resident 
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burning debris on their property. Circumstances surrounding both the fire start 

and its containment were controversial. The person who started the fire 

originally called Horry County fire department to put the fire out, and then 

several days later the fire re-ignited and spread. Opinions differ as to whether 

this was because the homeowner restarted the fire or because it wasn’t 

properly extinguished. The local community openly expressed their anger with 

this homeowner, including making death threats. The maximum fines for 

starting a wildfire were imposed (but they weren’t much), and civil suits 

weren’t expected to result in financial restitution as the homeowner didn’t 

have resources. 

The Hwy 31 suppression effort in North Myrtle Beach was extremely 

controversial, and remains sensitive over five years later. After days of fire-

fighting in the county, the fire moved closer to the city of North Myrtle Beach. 

The controversy occurred when the city of North Myrtle Beach told residents 

the fire was under control and would not enter city limits, based on weather 

reports at the local airport. However, local microclimates were different than 

they forecast, and the fire increased in activity in the middle of the night, 

leading to a quick evacuation of residents as the fire descended on their 

neighborhood. No fatalities resulted, but police and fire personnel had to go 

door to door waking residents, and telling them to evacuate. At that time, 

there was only a one-lane each way exit and entrance in Barefoot Resort and 

it crossed a drawbridge that opens for barges. Smoke and visibility were also 

a concern during evacuation. This exit was also in the southern end of the 
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resort, and across the resort from where the fire occurred. 

As a result of the last minute evacuation and fire damages, the city of 

North Myrtle Beach “caught holy hell” from residents. Some residents 

conducted their own investigations of communications between public safety, 

requesting phone records. The director of public safety was replaced (as a 

result of this and other incidents), but even now, city officials remain wary of 

discussing this wildfire (for example, didn’t think it was a good idea to write 

newspaper articles commemorating 5 years post-fire). The county fire 

department said the change over in authority of state to city caused some of 

the delay in communication about the fire, and that these issues were detailed 

in after-action report. However, residents did not seem to blame county or 

state wildfire fighting response, only city. Lastly, the after action report details 

lessons learned when two fire fighters had to deploy emergency shelters after 

their tractor bogged down (in unincorporated Horry County); they survived. 

In total, the Hwy 31 fire destroyed 76 homes in the Barefoot Resort, 

along with a few homes in the unincorporated part of the county. In the 

Barefoot Resort, local officials and fire officials were nearly unanimous in 

saying that the type of vegetation around the homes (mainly pine needles or 

pine straw) and vinyl siding were the main factors determining the loss of 

homes. Flooding post-fire is not a concern in this area. Homeowners here 

were mostly full-time residents, mostly retirees, and seen as upper middle-

class. Residents generally had homeowners insurance. 

The Windsor Green fire was also human caused, with a point source 
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located just outside the condo community. Fire officials thought perhaps a 

child was playing with fire or someone intentionally set a fire, but no culprit 

was identified. The fire moved extremely quickly, and within 30 minutes of 

starting, damaged condo buildings. In total, 6 buildings containing 104 condo 

units were lost to fire and residents had to evacuate in minutes. Broader 

evacuation calls were also issued for adjacent communities, but the fire did 

not spread beyond Windsor Green. Luckily, no residents were killed, although 

pets were lost, belongings were lost, and one police officer died later as a 

result of smoke inhalation. With this fire respondents again said vinyl siding 

and pine straw (accumulated over years) were the main factors determining 

the loss of buildings. Although the fire occurred very quickly, and led to 

substantial damages and hurried evacuations, the efforts of county officials 

and police were not controversial in the way that the Hwy 31 fire was. Some 

residents here were renters, and not all had renters insurance, although the 

condo buildings were insured. 

Local community and nonprofit response involved the large, national 

organizations, including American Red Cross, Salvation Army, United Way, 

and Goodwill. Respondents talked much more about the community response 

and support after Windsor Green, as residents here were characterized more 

as young families and working people, and many renters were not insured for 

their losses of possessions. Barefoot Resort residents were also given local 

donations of household supplies, and in some cases displaced residents were 

able to stay in a different part of the housing development (the seasonal 
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apartments and townhomes in southern part of development). 

 
c. Post-fire 

 
Rebuilding rates in both Barefoot Resort and the larger condo community 

at Windsor Green were 100%. In Windsor Green, all buildings were insured, 

so the condos were rebuilt. In Barefoot Resort, officials said residents were 

insured, and that homes were all rebuilt. In both locations some residents 

moved away; renters at Windsor Green relocated to other rental properties, 

and some people in Barefoot (Hwy 31) sold their lots rather than rebuild. The 

HOA in Barefoot was thought to require building, or discourage leaving a lot 

empty for a long time. Residents did not see a change in the local real estate 

market, noting that development has been booming in this area in general, 

although it was not immune from late 2000s downturn. Informants 

emphasized the speed at which Windsor Green was rebuilt; the entire condo 

complex was rebuilt within a year. Getting these homes rebuilt was a priority 

for the county, as these were seen as more modest homes and people 

(renters) were not always individually insured. 

Local governments facilitated rebuilding mostly by providing staff time 

and access. After the Hwy 31 fire, the city of North Myrtle Beach worked with 

the Barefoot HOA to get office space on-site, and to quickly issue building 

permits. The Mayor issued a declaration waiving all rebuilding permitting fees 

(a few hundred dollars) and rebuilders didn’t have to pay for sewer or utilities 

connection. Changes in city regulation and building codes were drafted but 

because of negative interactions with the local community, city leaders and 
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staff did not think the changes would have the political support to pass then or 

in the future because of the fire’s legacy (according to the city planner).  

The city banned open burning, and this change was not controversial. 

After the Windsor Green fire, the county similarly made staff time available to 

help with rebuilding. Changes in county regulations and building codes have 

not been formally discussed, although county and state fire officials were 

hopeful they could be considered as part of cyclical code revisions. The 

County formalized their burn ban policy, and now restricts burning on red flag 

days. The Horry County comprehensive plan update now has language about 

wildfire issues (from Leigh Kane, an interested and engaged planner), 

although it’s largely aspirational.  

In total, numerous changes occurred at the level of the state, county, 

North Myrtle Beach, and within communities after these two fires, although 

adapting these communities to fire is still a challenge. Adaptive changes to 

date include: creation of a new state forestry Firewise position that focuses on 

coastal SC (and mostly Horry County), many new Firewise community 

designations, new awareness of wildfire issues among county planning and 

emergency management staff, a reverse 911 emergency notification system 

installed in 2012 (although this could just be a general improvement, not fire 

related), improvements in egress to facilitate evacuation, more wildland fire 

training for firefighters in the city of North Myrtle Beach, and NMB has a more 

functional public safety department, and as previously mentioned, there were 

changes in burning at the city and county levels. Some HOAs now restrict 
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fireworks and bonfires, but it’s not clear whether this changed for aesthetic 

reasons or because of fire concerns (in Firewise communities, yes, because 

of fire). 

The interest in Firewise has increased over time, especially in 

communities developed after the Windsor Green fire, though discussion of 

these practices began after the Hwy 31 Fire. There are now approximately 20 

Firewise communities (declared or pursuing), and this includes Windsor 

Green, but not the Barefoot Resort (Hwy 31). It is unclear how much effort is 

devoted to administration and maintenance of Firewise efforts. As a result of 

Firewise designation, Windsor Green has cleared vegetation, stopped using 

pine straw, and banned smoking outdoors. However, buildings are still sided 

with vinyl siding, and changes to placement or configuration of buildings were 

not considered (county staff thought this was impractical for a planned unit 

development), and a proposed second exit from Windsor Green was first 

created, but then blocked with storage units, and vegetation along the road 

was not cleared. 

Informants didn’t know why Barefoot Resort didn’t pursue Firewise 

status: some suggested it might be because it has multiple HOAs or because 

of its larger seasonal population. The state coordinator is still meeting with 

community leaders. When rebuilding after the Hwy 31 fire, there was intense 

discussion around the use of pine straw in landscaping. Ultimately, the 

community and the city did not ban or restrict its use. Some of the Barefoot 

common areas now use a plastic artificial or manufactured pine straw, which 
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the Firewise coordinator is concerned is not helpful (it still looks like pine 

straw, and when it burns, it’s plastic). Rebuilt homes are a mixture of vinyl and 

brick. The Barefoot Resort community did create a second point of exit, in the 

northern end of the Resort, so near where the Hwy 31 fire entered, and closer 

to wildland vegetation. 

The Carolina Forest area has been a focal area for growth of Firewise 

communities. Many of the Firewise communities are those high density 

developments in forested vegetation, which have been close to past fires 

(both of the two discussed here, and others that did not destroy homes). Full-

time residents and retirees are described as interested and engaged, 

particularly retirees, who have time to volunteer and may view their homes as 

a financial investment. Working at the HOA level does pose challenges, 

because an HOA board is not the same as a community’s Firewise board, 

and the boards may be in conflict. Even when communities are making 

changes in response to fire, it may be a slow and long process: county 

officials spoke of months of discussion to decide to change one gate access 

in a PUD, for example. The current process for becoming Firewise requires 

the state Firewise coordinator to write the CWPP. The county staff would like 

to do a broader CWPP at the level of Carolina Forest so individual 

developments can tier to that. Generally, it seems state forestry, county staff, 

and local communities in the unincorporated areas all have stronger links with 

each other and more engagement in wildfire management than does the City 

of North Myrtle Beach. 
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County planners had concerns about making Firewise principles work 

with the dense style of development they favor in the area. Horry County 

encourages clustered development for environmental reasons (less land 

consumption), and also said it was most profitable for developers. They 

thought using Firewise principles and having more separation between 

homes would be more expensive. County planning staff also said you can’t 

change the style of multi-family and dense planned developments after plans 

have been approved, and were skeptical about their ability to enact a lot of 

change through local regulations. 

Post fire vegetation rehabilitation occurred on privately owned land; some 

timber was salvaged, and the state replanted native longleaf pines. 

Remaining vegetation in housing developments was thinned after both Hwy 

31 and Windsor Green. Local officials agree that the risk of future fire in the 

region remains substantial.  

 

Table 1.4 North Myrtle Beach, South Carolina Demographics 

Fire Name Highway 31 fire    

Community Horry County     

County Name Horry County    

STATE SC    

FIPS 45051    

     

Economic Type Services    

Policy Type None    

2012 vote Romney    

Urban influence code Small metro   

City if metro, or adj. city Myrtle Beach    

     

2010 Population 269,291    
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Median Family Income $51,691    

Percent Minority 23%    

Pop 25+ with bachelor's degree or more 21%    

Persons in Poverty 15%    

     

Housing Units 2010 189,517 100%   

WUI Housing Units 119,331  63%    

Interface 79,141  42%    

Intermix 40,190  21%    

     

     

WUI and Seasonal 79,141                   66% 

Building Permits 2012 2,308  
   

  

 

Case Study 6: Loco-Healdton Fire (2009): Duncan, OK 

a. The Setting: Pre-fire 

Rural Stephens and Carter counties in central Oklahoma suffered a 

large WUI fire, the Loco-Healdton Fire, in 2009. This grass fire burned a 

number of homes and other structures over a widely scattered area that lies 

between larger towns. Natural hazards are common in Oklahoma and keep 

public servants, and especially emergency managers, busy dealing with 

disasters throughout the year. Tornados, flash floods, winter storms, and 

wildland fire are all weather-driven, and watching the weather is described as 

“everyone’s hobby.”   

Stephens and Carter counties are located in the “dryline” area in 

central Oklahoma, where the convergence of two very different air masses 

regularly produces extreme weather including severe thunderstorms and 

tornados as the system approaches, and high winds with dry weather after 
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the line passes. The high wind-dry weather conditions can create extreme fire 

weather.  

Precipitation in central Oklahoma is frequent in the fall and winter, 

allowing tall grasses to grow, and arid, windy weather is common in the spring 

and summer. Because of winds and extreme heat in these areas coupled with 

plentiful dry vegetation, many spot fires can break out at once, typically ranch 

and agricultural lands, and to structures at the wildland-urban interface. April 

9, 2009 was one such day; in addition to the Loco and Healdton fires, two 

other fires were burning nearby.  

Like many Plains states, Oklahoma has experienced a steady decline 

in rural population over the last 20 years. As young adults move to 

metropolitan areas in search of work, they leave behind an aging population. 

The economies in Carter and Stephens counties are dominated by energy 

production and ranching. Stephens County’s seat, the town of Duncan, was 

the original headquarters of Halliburton, an oil-field service and equipment 

firm. Oil production is still important here as evidenced by pump-jacks and 

well-drilling operations across the landscape.  

The majority of Stephens County’s population lives in the city of 

Duncan. Within city limits, basic zoning and building codes exist but are not 

enforced, and residential landscaping is not subject to regulation. Widely 

scattered homes outside of the city are not governed by any zoning or 

regulations; private property rights are paramount.  
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Rural homes are a mixture of manufactured homes, travel trailers, one-

story ranch homes, and larger custom homes housing single families and 

some part-time residents, mainly ranchland owners from Texas. Absentee 

ownership of ranchlands is common.  

Flammable wildland vegetation, especially Eastern redcedar 

(juniperus) and tall perennial grasses, is widespread in the rural landscape. 

While Eastern redcedar is native to Oklahoma, decades of fire suppression 

has allowed the species to dominate the landscape. During the spring and 

summer when this vegetation dries, it allows fires to spread rapidly.  When 

redcedar ignites, it can facilitate spot fires - creating the potential for several 

simultaneous wildfires. Residents of rural Oklahoma are knowledgeable about 

wildland fire, particularly if they grew up in ranching or agricultural 

communities. People who grew up “in town” are less familiar with the 

management of vegetation, fuels, and fires.  

WUI lands management is difficult due to the diversity of stakeholders 

(e.g., residents, ranchers, the oil and gas industries) and a lack of cohesive or 

even compatible management strategies. On agricultural and ranching lands, 

perennial grasses are mowed seasonally, and trees removed. Although oil 

and gas operations are prevalent in this area, it appears that this industry 

does not actively manage vegetation or wildland fire hazards.   

Prescribed burning in this area is unpopular, largely due to the 

flammability of dry grasslands and concerns that they pose a high risk for loss 
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of containment and rapid fire spread.  The presence of oil wells and pump-

jacks also complicates the use of prescribed burning.  

Rural wildland fuels are managed by Oklahoma Forestry Services 

(OFS), and before the 2009 fires, OFS’s fuel reduction work was not closely 

coordinated with local rural fire departments. Local fire departments had little 

jurisdiction over vegetation management and mitigation programming, as 

much of the land in need of fuels treatments was privately owned or managed 

by Oklahoma Forestry Services 

Organizations that respond to wildland fire in this region include rural 

volunteer fire departments from surrounding towns and counties, and the 

Oklahoma Forestry Services wildland fire suppression team. Despite the 

prevalence of wildland fire, most rural fire departments are trained primarily in 

structural fire-fighting. Discrepancies in fire training between local rural 

departments and wildland firefighters with Oklahoma Forestry Services have 

led to uncoordinated wildland firefighting. 

People who live in town and those who live just outside of town at the 

WUI are not well connected. In many communities, these neighbors know one 

another, but in the case of the Loco-Healdton Fire, residents in the affected 

towns seemed unaware of their WUI neighbors. Small networks of rural 

landowners formed near the fire perimeter, but remained separate from the 

social networks in town. Additionally, because homes and land ownership are 

spread out at the WUI, networks may be quite small and consist of only a few 
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neighbors willing to help one another with livestock, farming equipment, and 

emergencies. 

 
b. The Fire 

 
Multiple wildland fires broke out on April 9, 2009, concentrated along 

the dryland corridor in North and South Central Oklahoma. Respondents 

often spoke of “this fire day,” rather than “this (Loco-Healdton) fire.” Another 

wildfire destroyed homes in suburban Midwest City (near Oklahoma City) on 

the same day (April 9, 2009), and is often referenced in wildland urban 

interface (WUI) fire policy and regulatory changes.  

The Loco-Healdton fire began as a result of high winds and arcing 

power lines during the dry spring season and burned structures primarily in 

the unincorporated private ranch and agricultural lands in Stephens County, 

with some area in Carter County, and where active oil drilling was present on 

multiple properties. Although multiple fires burned in the area, the Loco-

Healdton fire was the largest fire recorded on that day, burning 57,000 acres 

in what is known as a “dry-line event” in the South Central part of the state 

north of US-70 and west of County Road 76. 

Respondents were unable to provide a precise count or addresses of 

homes destroyed in the Loco-Healdton fire. Though the fire affected both 

Stephens and Carter Counties, most of the land affected and homes 

destroyed were in Stephens County. Information regarding rebuilding and 

recovery refers mainly to Stephens County officials and stakeholders. 
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Suppression efforts for the Loco-Healdton and surrounding fires were 

not closely coordinated. Rural fire departments were first to begin 

suppression, but because of their limited capacity for and experience with 

wildland firefighting, they fought fires from their positions on the truck and on 

the road. Oklahoma Forestry Services were also involved in suppression, but 

because they were responding to six other fires within the state that day, 

travel to the Loco-Healdton fire was slow.  Respondents report that this lack 

of suppression coordination and slow response time are what allowed the 

Loco-Healdton fire to expand to 57,000 acres.  

The fire spanned two counties (Stephens and Carter), though the 

majority of the damage occurred in Stephens County. The fire occurred in a 

sparsely populated area where ranches, leased oil and gas industry, and 

private lands connect. The nearby incorporated communities, Duncan and 

Ardmore, were unaffected by the wildfire, and did not seem to know the 

residents affected by the fire nor anything about rebuilding following the fire. 

 
c. Post-fire 

 
Interviews and ethnography in Stephens County suggest that South 

Central Oklahomans treat wildfire as they treat tornados and other natural 

hazards. There is an awareness of fire risk, and fire is seen as a natural part 

of the landscape. However, few mitigation practices were considered or 

undertaken. Post-disaster adaptation and rebuilding was seen in the context 

of Oklahoman culture; regardless of which disaster, response is the same, 

rebuild and move on. Many respondents stated that wildfire was considered a 
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weather event, and perhaps because of this perception, there was little 

consensus on how to mitigate and reduce wildfire risk, or even whether there 

is any way to reduce fire risk.  

As a result of the Loco-Healdton fire, coordination among rural fire 

departments in Stephens County and with the OFS firefighting organization 

has improved.  Volunteer and career firefighters have been sent to the 

Oklahoma State University Wildland Fire Academy for wildland firefighting 

training. In addition, benefits for career and volunteer firefighters in the county 

have been improved, grants are being sought for new firefighting equipment, 

and greater responsibility has been given to Rural Fire Coordinators. At the 

state level, there is now more emphasis on trained volunteer and incident 

management teams, as well as a firefighters’ union, and more promotion of 

FireWise activities.  

Resources such as Oklahoma State University’s OK-FIRE website, 

which provides decision support information like fire conditions and weather 

patterns, is used by rural fire departments and citizens, though not by 

Oklahoma State Forestry Service. Because of the Loco-Healdton and other 

large wildfires that occurred in the 2009 fire season, task force teams across 

the state, consisting of rural fire departments from 38 counties, have been 

created. These task forces include strike teams and incident command. Other 

changes statewide include changes in the culture which has increased 

willingness to evacuate and to cooperate with experts, scientists, and 

government officials in coping with wildfire. 
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Volunteer fire departments, minimally equipped and trained, working 

alongside ranchers and other large property holders to manage fire is a model 

of fire management that dates back decades. As central Oklahoma’s small 

agricultural communities declined and dispersed housing expanded, this 

model became inadequate to fight wildland and WUI fires. The 2009 fires 

initiated changes in suppression. The result is a system where coordination 

and cooperation between rural fire departments is the norm, and firefighting is 

formalized with greater specialization and professional training for career and 

volunteer fire fighters alike.  

 

Table 1.5 Stephens-Carter Counties, Oklahoma Demographics 

Fire Name Monastery    
Community Loco, Healdton    
County Name  Stephens    
State OK    
FIPS 40137    
 

    
Economic Type Mining    
Policy Type None    
2012 vote Romney    
Urban influence code Micro, adj large city   
City if metro, or adj. city OK City    

     
2010 Population 45,048 

   
Median Family Income $51,367 

   
Percent Minority 18% 

   
Pop 25+ with BS or more 16% 

   
Persons in Poverty 14% 

   

     
Housing Units 2010 20,613 100%   

WUI Housing Units 17,725 86%   
Interface  11,692 57%   
Intermix 6,033 29%   
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WUI and Seasonal 11,692 66%   
Building Permits 2012 29    

     
National Strategy Combination 2K: S/SE, large area burned, high growth, forest + mixed 

Persons per SQ MI 52    
Pct county area with burnable fuel types  80%    
fire stations/ 100 sq mi 1.9    

 

 

Case Study 7: Wallow Fire (2011): Apache County, AZ 

a. The Setting: Pre-fire 

The area affected by the Wallow Fire (2011), which started in the Bear 

Wallow Wilderness in Northeastern Arizona, is dominated by the Mogollon 

Rim, a spectacular limestone escarpment that marks the southern extent of 

the Colorado Plateau. The fire affected towns sit at altitudes ranging from 

7,000 feet (Springerville and Eager) to over 8,000 (Alpine and Greer). 

Temperatures are moderate in summer, and cold enough for snow in winter.  

The White Mountains are heavily forested (mostly Ponderosa Pine and 

Pinyon-Juniper), and their foothills have many wetlands, rivers and lakes, in 

part due to orographic rain associated with the Mogollon Rim. Because of its 

unique climate and natural resources, this rural area is a popular tourist 

destination and summer home community, attracting Arizona residents from 

cities and desert areas. Hunting and fishing on Forest Service lands has been 

popular for generations among seasonal and permanent residents.  

Extensive areas of Apache County – more than 85% - are in public 

ownership. Funding for county government operations is limited as the county 

has no property tax, and land in public ownership does not generate sales 
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tax. The Payments in Lieu of Taxes program compensates counties for the 

public land subtracted from its property tax base, but does not compensate 

for impacts of extensive public ownership on other types of taxes, i.e., 

resulting from inability to generate sales tax revenue where business 

development is not possible. Most public land is federally owned and is 

managed by a mix of agencies; the largest proportion is in Native American 

reservations managed by the Bureau of Indian Affairs. In the immediate 

vicinity of the fire, land managers include the Forest Service (Apache-

Sitgreaves National Forest, plus Gila National Forest in New Mexico) and 

Bureau of Indian Affairs (Fort Apache and San Carlos Indian reservations). 

The economic base of this part of the county,  is mixed; major employers 

include a large coal-fired power plant, a correctional facility, Federal and state 

land management agencies, Apache County (St. John’s is the county seat, 

roughly 40 minutes away), and the tourism/recreation industry - an especially 

important economic engine for Alpine and Greer.  

The Springerville, Eager, Alpine, Nutrioso and Greer communities are 

in the Southern quarter of Apache County. These are small towns with 

modest homes situated on relatively flat, grassy riverbeds surrounding the 

Little Colorado River.  People live in the area for the outdoor recreation 

opportunities available. Jobs are difficult to find, though, and people drive long 

distances to work. Springerville and Eager are just outside the Apache-

Sitgreaves National Forest’s administrative boundaries, while Alpine, Nutrioso 

and Greer are within it. Homes in towns are generally more modest and more 
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likely to be occupied all year. Forested slopes around the Valley contain 

seasonal homes, or homes occupied by retirees (so, full-time?), and are a mix 

of manufactured homes (20% of all Apache County housing units in 2000) 

and newer, upscale homes.  

These summer, vacation, and retiree-owned homes are scattered 

through the valley and around its communities, many tucked in among the 

trees on mountain slopes above the towns. Secondary homes differ from 

primary homes in the area, as they are oftentimes situated on prime lots 

along ridgelines, rather than at the bottoms of canyons, and are made of 

more expensive and fire-resistant materials. Greer is a more upscale 

community with numerous summer homes and rental properties, as well as 

the feel and amenities of a small resort community. The county has seen 

steady but minimal housing growth. The area is described as being as good 

as Arizona gets; like Montana without the high peaks.  

Like much of Arizona, the culture favors individual freedoms and self-

reliance over government involvement. The Apache County website features 

the “Code of the West,” a widely-used dictum on the realities of rural living 

and the need for personal responsibility, not reliance on public services. The 

Church of Jesus Christ of Latter Day Saints (LDS) has been prominent in 

northeast Arizona since the Mormon settlers moved West. LDS teachings 

encourage preparedness for catastrophe, and more extreme survivalists 

unaffiliated with the church also live in remote, off-grid outlying areas within 

Apache County. Building codes have been in place since 1985, but are not 
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stringent, consistent with the emphasis in Arizona on preserving private 

property rights. Apache County’s zoning code had, until recently, only one 

zoning district (agricultural) and one overlay district (reserve).  

Following establishment of a recovery plan for the endangered 

Mexican Spotted Owl in 1995, National Forest management and use changed 

markedly. Old-growth timber harvesting stopped on Federal lands and forests 

became denser than is considered optimal for ecological health and fire 

safety. The loss of forest industry jobs and perceived increase in fire danger 

that resulted are still the source of resentment, particularly among residents 

who mistrust the Federal government in general. It is worth noting, however, 

that ecologists spread blame for the fire more broadly, to include grazing, 

which is common in the area and which removes fine fuels that feed 

beneficial low-intensity fires. In this area, town centers are some distance 

from forest vegetation, but grasses and other vegetation provide fuels 

throughout the valley. Clearing vegetation to establish a “residential” style 

landscape is not the norm for homes up in the mountains, in part due to 

limited water supply for maintaining a yard.   

Fire response in this area is handled by smaller, local fire departments, 

which may or may not be volunteer, and the Forest Service. The Forest 

Service and local fire departments work well together, beyond firefighting 

operations, and plan education and outreach activities together. There was 

one Firewise community that Forest Service staff mentioned (Pinetop). 
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The communities impacted in 2011 by the Wallow Fire had already 

been affected by the 2002 Rodeo-Chediski fire. Although that fire was 

contained roughly 30 miles to the West, it forced extensive evacuations, and 

evacuees were housed in and cared for by the Wallow Fire communities.  The 

evacuations reminded Apache County residents of the realities of fire and 

also shaped their opinions about how evacuations should be managed. For 

instance, Red Cross management of Rodeo-Chediski evacuation caused 

resentment when informal community services being provided by residents 

were discouraged . Southern Apache County is a strongly religious 

community where people expect to help their neighbors, and the approach 

taken by the Red Cross was seen as offensive and unnecessary. After the 

Rodeo-Chediski Fire and before the Wallow Fire, the county approached 

school administrators about formalizing the school system’s role in 

emergency evacuation, a proposition that was initially rebuffed because of 

concerns about Red Cross policies and practices. 

A CWPP was developed by a consultant hired by group of 

communities following 2002 Rodeo-Chediski Fire. Apache and Navajo 

counties, local Fire Districts and Federal agency representatives were 

involved, and the CWPP addresses concerns of both Apache and Navajo 

Counties who worked together during the Rodeo-Chediski and Wallow fires. 

But, because it was written before the Wallow Fire, its list of goals and 

priorities for fuel treatments is now out of date.  
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b. The Fire 

The Wallow Fire started on May 29, 2011 and was declared 100% 

contained on July 8, 2011.  It covered 538,000 acres, the largest in recorded 

Arizona history. Fire suppression was a huge operation staffed by local, 

county, state, federal, and volunteer firefighters. Fire teams from across the 

U.S. were brought in to assist. Approximately 30 homes were lost, mostly in 

Greer, although interviewees lacked specific data. The BAER report says 60 

structures, without detail on where. 

Two hunters whose campfire was not fully extinguished accidentally 

started the fire on Forest Service land near the Bear Wallow wilderness area 

near the forested community of Alpine in the White Mountains. The pair were 

later tried, found guilty of a misdemeanor, and ordered to pay millions in 

restitution. Many factors contributed to the fire’s size: the terrain, record 

dryness all season, dry windy weather, and the density of the forest.  

Following the 1995 recovery plan for the Mexican Spotted Owl, the timber 

industry was unable to harvest trees from much of the forest, and forest 

density grew to well above the recommended stocking level. 

The Forest Service led fire suppression efforts with assistance from 

multiple agencies and fire departments. Due to its size and complexity, 

Incident Command teams were brought in to manage it, eventually dividing it 

into two administrative units.  When the Wallow Fire started, firefighters from 

the Apache-Sitgreaves National Forest were in Texas, battling the 

unprecedented outbreak of wildfires occurring there.  As the Wallow Fire 
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grew, many were released from the Texas assignment to help their families 

evacuate.  

The Wallow Fire spread much faster than usual, moving 10-12 miles 

per day versus the 1-2 mile per day spread of a wildland fire in more typical 

weather and fuel conditions. The communities of Alpine, Greer, Springerville, 

Nutrioso, and Eager were all evacuated during the course of the fire, which 

burned for 41 days. Evacuations were not mandatory but those who remained 

in town were required to stay on their own property or risk arrest. The 

vegetation and elevation of the area contributed to unique wildfire 

management concerns. Natural fuel breaks were minimal in the extensive, 

dense wildland vegetation. Alpine sits just above 8,000’ altitude, which adds 

to the difficulty of physical exertion and fire management for firefighters and 

for residents. Greer, at 8300’ elevation, is located in a valley of the Little 

Colorado River and because of the town’s layout surrounded by wetlands and 

bounded by Greer Mountain, road access is limited to one road. Vacation 

homes and rental cabins are tightly clustered around the water, and road 

access is limited,  creating further challenges for firefighters.  

The Wallow Fire communities traded back with Navajo County 

residents when time came to evacuate; Show-Low and Pinetop area 

residents wanted to repay the Apache County residents who had helped them 

during Rodeo-Chediski Fire. The Red Cross did return to manage the Wallow 

Fire evacuation, but were more receptive to  citizens and groups volunteering 

help.  
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The extent and duration of the fire made communication an important 

part of fire management. Through the course of the fire, residents from a wide 

area needed information about evacuating and returning home, utilities and 

public services, road closures and conditions, and smoke.  Information was 

provided by a call center operated by the Apache County Health Department. 

The call center’s role was to provide a source of information that anyone 

could access by phone, 24 hours a day.  The Health Department trained 

volunteers and refined that training as they learned by operating the center 

during the fire. Lessons included the need to carefully consistently seek and 

pass along accurate information, and to maintain protocol regarding what kind 

and how much information to share. Well-meaning call center volunteers who 

offered additions and embellishments were either re-trained or dismissed. 

Though, it should be said that community involvement in the fire and call 

center drew from church groups, school honor societies, and other community 

members. County informants describe the Northeast Arizona call center as a 

homegrown concept designed to meet their needs with the people and 

resources at hand. 

 
c. Post-fire 

  
Some resource management changes were made after the fire. 

Because of damage to many of the protected activity centers the Apache-

Sitgreaves National Forest maintains for the Mexican Spotted Owl, fuel 

reduction thinning was initiated in owl habitat areas. 
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Flooding was an immediate concern for land managers. The fire 

occurred just before the monsoon season. Some areas were burned so 

severely that hydrophobic (water-repellent) soils were created; and the 

destruction of large amounts of vegetation increased the risk of erosion. In 

addition, there was concern that debris on the forest floor would be carried 

down the mountain and increase the damage done by floodwaters.  

The Forest Service’s Burned Area Emergency Response (BAER) team 

worked extensively on national forest lands to reduce the likelihood and 

severity of runoff. Among other activities, the BAER team removed culverts to 

prevent debris blockage and road wash-outs. This was later an issue with 

community members because the culverts were not replaced, leaving some 

popular access roads degraded or impassible. 

The Natural Resource Conservation Service (NRCS) worked with 

residents and local officials to raise awareness of flood risks, distribute 

sandbags, and place concrete barriers to reduce the risk of damage to 

homes. Not all residents were receptive to flood warnings because the 

forecasting models predicted flooding in areas that did not typically flood. 

Those who were comfortable with the concept of a forecasting model 

accepted this prediction, but not everyone was. 

Apache County also had a role in flood preparation; they handed out 

brochures  around town (e.g., at grocery stores) to encourage awareness of 

the ongoing flood threat, and to pass along information about where 

sandbags were available, and how to fill and stack a sandbag. These 
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communities had no experience with sand bag use and county officials had to 

learn and teach about their effective use. 

Because of the fire, Apache and neighboring Navajo counties work 

even more closely together. The counties are revising their joint CWPP. Many 

forest conditions and management needs were changed by the Wallow Fire. 

A major focus of the revised Apache-Navajo County CWPP will be on 

managing these changed resources.  Other post-fire changes which are 

expected to shape the revised CWPP include more emphasis on preparation 

and mitigation. The Fire Districts and counties have started or ramped up 

their campaigns for preparedness. Firewise was not addressed in the first 

CWPP.  Progress has been made toward making private residences Firewise. 

Apache County now has a grantwriter who has brought in funding to help 

residents reduce fuel loads on their property. This combination of mitigation 

information and the funding to support it has been well received in the 

community.  

A fire restrictions committee was formed where county and local 

government agencies work with the FS to know when restrictions should be 

enacted. Discussions go beyond current fire danger ratings and fire 

restrictions to include other wildland fire related issues, such as fire activity 

and ignition causes. Apache, Navajo, and Coconino county representatives 

are involved. 

The influence of the Mormon church, the survivalist subculture, the 

widespread popularity of hunting and camping, and the realities of living in a 
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remote rural area limited the impact of problems like loss of residential water 

and electricity supplies. For example, while Springerville’s water could not be 

used for drinking for a week after the fire, this was less disruptive than it 

would have been in many communities because bans on water consumption 

were not new in that town. Most homes have wood or pellet stoves; Census 

data shows that over half the homes in Apache County were heated by wood-

burning stoves in 2000. Camping gear also helps with emergency situations. 

Many residents can jump in their camper and have everything they need.  

The first summer after the fire, some seasonal residents and visitors 

were upset about restrictions on fireworks.  By contrast, those who had lived 

through the fire felt so strongly about the need for the ban that when a 

fireworks vendor set up his stand, people stopped their cars to yell and 

scream at him.  

Building codes have not changed in Apache County four years after 

the fire, though the county has been working with Fire Districts to adopt WUI 

codes. County informants thought that Greer Fire District would adopt them, 

and said that the Alpine FD is considering. After the Rodeo-Chediski fire, 

Pinetop Fire District in neighboring Navajo County adopted a fire building 

materials codes, and given the links between counties and communities, this 

may influence Apache County.  

Apache County call center set-up and process was refined during a 

subsequent snowstorm. They got rid of the complicated phone system and 

went to a straight “phone rings, volunteer answers” system rather than having 
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calls routed. Commitment to 3-deep staffing concept also came out of the 

Wallow Fire experience. They learned that 6 weeks of active duty is too 

much, people burn out. A larger and more diverse group of county employees 

have now received the training necessary to be a public information officer 

(PIO); there are five within the public health department alone. Other staff 

development includes training on how to manage volunteers.  

Almost all destroyed homes were rebuilt, though the mountainous 

terrain, low density development, and social divide between permanent and 

seasonal residents seems to have kept the rebuilding process out of the 

public eye, for the most part. One seasonal homeowner lost family heirlooms 

and did not want to take the emotional risk of losing another home. One 

permanent resident who lost his trailer home did not have insurance because 

when his insurance company required him to clear away hazardous 

vegetation, he refused, and his policy was terminated. A Baptist emergency 

relief organization called in a group of Mennonites, who constructed a new 

stickbuilt home for him in the forested area of Alpine.  

Apache County’s most recent Comprehensive Plan states that making 

revisions to improve fire safety issues are “ongoing.” In discussing county 

management after the fire, leaders emphasize the importance of cooperation 

among the many departments and agencies that have a role in wildfire 

response and recovery. County leaders remarked that their counterparts from 

metro areas do not even know each other and only work together during 

emergencies.  
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They describe their community, including local government, as close-

knit; “even the crazies – we know who they are” but also believe that just 

because the community is small doesn’t mean bad things won’t happen. They 

know this through experience not just with the Wallow and subsequent fires, 

but also through their experience with an active shooter incident; a small 

plane crashing into a school; major snowstorms, and floods. The fire also 

taught them to be sympathetic with distressed people because they had 

watched their own homes be threatened by fire.  

Apache County officials are proud of how they managed the Wallow 

Fire. A lasting lesson was to document everything.  Massive amounts of 

paperwork were involved to move resources between all the agencies, and 

they had to push people about doing their share.  They generated bins and 

bins of paper, and the County was reimbursed for all but 10k. Five years after 

the fire they still get phone calls and have memorized fire statistics, and keep 

notes at hand to deal with inquiries. Many of the questions were insurance 

related. Adjusters would call to verify the dates of evacuation and other 

specifics. Insurance scammers banked on people not remembering much 

detail, but county leaders kept detailed records. 

The tribes rely on counties for help, though they have their own health 

department. Leaders describe needing to “hold our breath” about what 

happens on the other side of the tribal boundary, because tribes make their 

own decisions about when to issue fire restrictions. When campfires are 

visible on tribal land, it’s harder to convince people that fire restrictions are 
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necessary. To make matters more complex, chapter houses within tribes run 

on different rules. The County Sherriff is Navajo, which helps the community’s 

credibility with the tribes, and helps county leaders understand Native 

American views on fire, which can be significantly different in ways that are 

meaningful for fire management. For example, taking water from one river 

and put it into another watershed is not an acceptable practice but is 

commonly done when fighting fires.  

The Wallow Fire communities and Apache County leaders fully expect 

major wildland fires in the future. Last summer they expected fire and were 

nervous all summer until the rains came. They were more surprised by lack of 

fire than by fire. One indication of their certainty is that they have carefully 

filed away generic fire-related information for re-use when the next fire 

occurs.  The call center is ready to go; they can stand it up within hours when 

a situation develops and their web site visitor count increases. It is a point of 

pride, especially given how modest public resources are in Apache County.  

 
 
Figure 1.3 Wallow Fire Area Map 
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Table 1.6 Apache County, Arizona Demographics  
 

Fire Name Wallow Fire    

Community Greer     

County Name Apache     

STATE AZ    

FIPS 04001    

     

Economic Type Government    

Policy Type Persistent Poverty, Low 
Employment, Low 

Education, Housing 
Stress    

2012 vote Obama    

Urban influence code Non-core, adj micro, 
w/town   

City if metro, or adj. city ShowLow    

     

2010 Population 71,518    

Median Family Income $35059    

Percent Minority 79.6%    

Pop 25+ with bachelor's degree or more 9.7%    

Persons in Poverty 36.8%    

     

Housing Units 2010 32,609 100%   

WUI Housing Units 22,739 69.7%    

Interface 5446.4  16.7%    

Intermix 17293 53.0%    

     

     

WUI and Seasonal 5446.4                    24% 

Building Permits 2012 12  
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Case Study 8: Las Conchas Fire (2011): Los Alamos, NM 
  

a.  The Setting: Pre-fire  
 

The Las Conchas Fire (2011) burned over 156,000 acres and 

destroyed 80 homes in both Sandoval and Los Alamos Counties, NM. The 

fire started in the unincorporated area of Sandoval County, and spread over 

the Jemez Mountain Range to Los Alamos County, as well as affecting the 

nearby Pajarito Ski Area between the two counties. The Las Conchas Fire 

was larger than but overlapped with the area burned in the Cerro Grande Fire 

(2000). The jurisdictions that responded to the Las Conchas Fire were the 

National Park Service, the USDA Forest Service, Los Alamos National 

Laboratory (LANL) Fire Service, and rural fire departments from Sandoval 

County and surrounding areas.  

Los Alamos County is relatively small (280 km2) and is incorporated. 

Major land owners are the Department of Energy, National Park Service, and 

Forest Service. Private land in the county, most of it residential, is known as 

“townsite,” and is divided into two pieces, the White Rock area to the 

southeast of LANL and the Los Alamos townsite north of the LANL. The town 

of Los Alamos is surrounded by the Santa Fe National Forest, including the 

Pajarito Mountain Ski Area to the west. LANL is home to the Manhattan 

Project, and is a high-hazard nuclear grade facility. To the north of the Santa 

Fe National Forest, the Bureau of Indian Affairs manages the Santa Clara 

Pueblo. 
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Los Alamos County recognizes that it has an area of extensive 

wildland-urban interface with high fire danger, and because of its proximity to 

extensive wildland vegetation, codes in the townsite of Los Alamos are very 

restrictive. The small White Rock area is more distant from forest vegetation, 

and is considered wildland-urban interface with more moderate fire risk.  

Los Alamos County’s population is just under 18,000, and the majority 

of its residents work for LANL. Because Los Alamos County is surrounded by 

federal lands, growth management is not a large issue, as there is little 

privately-owned land for new development. Housing affordability is a concern. 

Though property taxes in New Mexico are the third lowest in the nation, land 

in Los Alamos townsite is expensive. LANL employees often commute from 

surrounding areas, including Albuquerque and Santa Fe, due to limited 

availability of new land on which to build, and the high price of homes in the 

townsite. County residents are well-educated, and a large proportion have 

earned doctoral degrees. Average salary in Los Alamos County as of 2014 

was $89,000. The schools of Los Alamos County are described as the best in 

New Mexico, due to their proximity to LANL, the number of parents and other 

adults with PhDs, as well as greater economic stability than in the rest of the 

New Mexico. 

The vegetation in Los Alamos and Sandoval Counties is primarily 

pinon-juniper, ponderosa pine, and other mixed conifer. There are also 

grasslands containing native and non-native species.  The terrain has a mix 

of steep canyons, plateaus and mesas, and hills. The quick elevation gain 
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through the hills and steep canyon slopes increases the likelihood of severe 

fire in the area, as heat rises. 

Because of the County’s proximity to the wildland and National Forest, 

wildfire is a recurring hazard, as are drought and winter storms. Many of the 

hazards originate in the Jemez Mountains to the West, in Sandoval County. 

Following a wildland fire, debris and mudflow, flooding and erosion occur 

primarily affecting the area north of the Los Alamos townsite, in the lowlands 

and foothills of the Jemez Mountains, near the Santa Clara Pueblo and the 

Valles Caldera.  

Los Alamos County Fire works with rural fire departments from 

neighboring counties, and from Bandalier National Monument, the Forest 

Service, and LANL. This firefighting consortium meets bi-weekly during the 

winter months to discuss and plan for staging, tactics, and management in the 

next fire season. In case of wildfire, the Los Alamos townsite benefits from 

proximity to the LANL, which receives priority fire protection because of its 

sensitive nuclear materials. Due to the large amount of federal land in both 

Los Alamos and adjacent Sandoval County, all of these fire departments work 

together to protect the townsite of Los Alamos, and the land around LANL. 

Los Alamos County Fire also works closely with surrounding tribal entities, 

specifically with the Santa Clara Pueblo. Erosion and flooding from fires in the 

Jemez Mountains and in greater Los Alamos County together with 

suppression and redirection of the Las Conchas fire, increased the possibility 

of debris and mudflows impacting the Santa Clara Pueblo.  
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Los Alamos County is very active in planning for all hazards, and 

especially wildland fire. Los Alamos National Laboratory is also involved in 

emergency planning because its nuclear materials necessitate specialized 

plans, and lab personnel are expert in handling these materials. The Hazard 

Mitigation Plan is frequently updated by the County, receiving input from the 

federal entities surrounding the townsite. The most recent update to the 

Hazard Mitigation Plan took place in 2015, and will be implemented in 2016. 

Planning also involves the Department of Energy and National Nuclear 

Security Administration, who share the responsibility to protect the townsite, 

LANL, and its nuclear facility from hazards.  

Homes within Los Alamos County are generally government-built 

quad-plexes or single family adobe style homes. A relatively high percentage 

of homes are second homes, most of which are not held as vacation or 

retirement homes but rather, to facilitate distance commuting and two-career 

households. 

The housing stock has changed over time, and change continues after 

the Cerro Grande fire. The Cerro Grande burned through much of the 

townsite in 2000 (235 structures destroyed), and its scars are still visible in 

residential areas.  The Cerro Grande Fire prompted the city planning 

department, the Sandoval County rural fire districts, and tribal governments 

surrounding Los Alamos to amend and update regulations to reflect 

increasing fire risk within the community and around LANL. Los Alamos 
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County adopted the Wildland Urban Interface code following the Cerro 

Grande Fire.  

Many of the older government homes, issued to LANL employees, 

were destroyed during the Cerro Grande Fire. In their place, more single 

family adobe style homes were built, primarily on flag lots, those lots that 

have only narrow (driveway) access to the road, and widen behind an 

adjoining lot on the road. Following the Cerro Grande Fire in 2000, homes in 

the townsite were rebuilt, often larger, more modern, and better fire adapted 

than those they replaced. Fire-resistant materials were also used to meet the 

requirements of revised building codes. The new requirements adopted after 

the Cerro Grande fire also addressed spacing and structure siting, but these 

changes often did not apply to homes rebuilt on flag lots due to space 

limitations. Codes within Los Alamos County are strictly enforced otherwise. 

Many residents are familiar with wildfire in the area, due to the 

interagency cooperative management team’s presence in Los Alamos, and 

the Cerro Grande fire experience. Los Alamos county leaders describe their 

residents as being more amenable to Firewise activities, and more 

knowledgeable of fire as part of the landscape, because of townsite’s 

proximity to the forest and National Park, and because of experience with the 

Cerro Grande Fire.   

Many residents and officials believe that Los Alamos townsite and the 

greater area thrive because of LANL’s presence. This economic dependence 

and the coordination required to manage fire and other hazards is credited 
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with maintaining good relations. Other federal entities and stakeholders in the 

community are described as having a good relationship with LANL as well. 

 
 

b.  The Fire 
 

The Las Conchas Fire was caused by a downed power line. The fire 

was more than twice the size of the Cerro Grande Fire (47,650 acres), 

burning 156,655 acres, including some of the land experiencing vegetation 

regrowth from the Cerro Grande Fire. High winds and dry weather resulted in 

quick spread of the fire through the forest. Las Conchas is the largest fire 

recorded in New Mexico, destroying 80 homes, including 65 secondary 

homes and 15 primary residences in Sandoval and Los Alamos Counties. 

Most of the homes burned in the Las Conchas Fire were located in the Jemez 

Mountains in Sandoval County. Many are described as “private legacy 

ranchlands” (property that has been handed down within the family), second 

homes, and hunting cabins. A number of outbuildings and vehicles were also 

destroyed. 

Evacuation occurred at Los Alamos townsite, LANL, Bandalier National 

Monument, and in the rural areas of Sandoval Counties. Other fire damaged 

areas included the Santa Clara Pueblo, Cochiti, San Ildefonso Pueblo, and 

the Santa Domingo Indian Reservation. Bandalier National Monument, the 

Pajarito Ski Area, and the Valles Caldera Preserve areas were also damaged, 

though few structures were affected in these areas (Los Alamos County, 

2015).  
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Suppression of the Las Conchas Fire was largely focused on 

protecting LANL and the Los Alamos townsite. Los Alamos County Fire 

Department Chief Ramon Garcia developed a plan with the Forest Service to 

back-burn the forest and redirect the Las Conchas Fire around/away from the 

townsite, burning only the wildland. This back-burn plan was originated  by 

the previous Forest Service Incident Commander in response to the Cerro 

Grande fire, in the event that another fire of Cerro Grande’s magnitude or 

greater were to happen in Los Alamos County. 

The coordination of evacuation, firefighting, and clean-up for the Las 

Conchas Fire was organized well, based on what was learned during the 

Cerro Grande Fire. The Cerro Grande fire had been costly for the county of 

Los Alamos and its stakeholders, and adjacent lands and residents. As a 

result, all the area fire departments - LANL, NPS, USFS, Los Alamos County, 

and the rural fire districts - were greatly improved. Coordination of these 

entities was credited with limiting damage to LANL and the townsite from the 

Las Conchas fire in 2011. 

 
 

c. Post-fire 
 

Following the Las Conchas Fire, property damage totaled $17 million, 

and fire management assistance grant (FMAG) was granted by FEMA. 

Following the fire, some residents in Sandoval and Los Alamos counties and 

the affected forested areas in both counties chose to rebuild. Those who had 

lost a primary residence (n=15) were most likely to rebuild, as were legacy 
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family farmland owners, and/or employees of LANL or its affiliates. 

Interviewees thought rebuilding rates for second homes and outbuildings 

were lower. Because of where the fire occurred, though changes in response 

to the Las Conchas were made at an institutional level to mitigate and prevent 

future fire risk, respondents seem unsure of the number of people who rebuilt. 

Those who chose not to rebuild may have moved to Santa Fe, Albuquerque, 

White Rock, or nearby rural areas.  

Interviewees suggest that homeowners who lost homes in the Las 

Conchas Fire area and chose not to rebuild may have been limited 

monetarily. Many who could afford to rebuild were employed by LANL. 

Another reason for choosing not to rebuild in this area was that the Cerro 

Grande and Las Conchas Fires combined had destroyed so many acres of 

forest coverage that some residents felt that the environment was no longer 

private, nor could it provide the aesthetic amenities they had sought when 

building or occupying the previous home. 

Though the fire primarily burned homes in Sandoval County, it was Los 

Alamos County that made changes because of the Las Conchas Fires (and 

before that, the Cerro Grande Fire). Because growth of Los Alamos is 

proscribed by to the proximity of the townsite to LANL and the National Forest 

and National Park Service, urban planning and fire recovery have been 

focused largely on managing fuels in the wildland-urban interface. To a Los 

Alamos Fire Department battalion chief, rebuilding means “planning and 
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mitigating for future wildfire” and promoting the understanding that fire is a 

natural and crucial part of the ecosystem.  

Because of the Las Conchas Fire, additional updates were made to the Risk 

Assessment and Hazard Mitigation Plan, the most recent dating from July, 

2015.   

  In the townsite, property values continue to rise despite the risk of 

wildfire. A limited supply of buildable land, natural amenities, and high quality 

schools and public services support demand. Changes made to zoning and 

building codes after the Cerro Grande Fire have been more strictly enforced 

following the Las Conchas Fire. Changes were made in building materials, 

construction type (4-plex to single family homes), and vegetation that may be 

planted outside the home (native plants and stone work in place of non-

native, flammable species or grasses). Reconstruction in the Las Conchas 

fire area of Sandoval County is not well documented, though fire protection 

and firefighting have become better coordinated among the rural fire 

departments of surrounding areas, including Sandoval County.    

Following the Las Conchas Fire, Los Alamos County Planning 

Department began working with the Santa Clara Puebla to address flooding 

problems, which occurred due to erosion following both the Cerro Grande and 

Las Conchas Fires. Planning and restoration work is done primarily through 

the Bureau of Indian Affairs, though restoration and planning outside the 

Puebla is done by the county planners in conjunction with tribal leaders to 
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address erosion, mudflows, and debris that may influence home and 

infrastructure loss, down the valley in the Santa Clara Puebla. 

The Forest Service, National Park Service, LANL Fire, and Los Alamos 

County Fire, in conjunction with the rural fire departments of Sandoval 

County, continue to plan for fires large wildfires such as the Las Conchas fire. 

This planning includes bi-weekly meetings, address staging drills, fuels 

treatments, and management practices between the agencies, primarily for 

the purpose of adjacent lands management and protecting LANL and the 

townsite from fire at the WUI. 

 

Figure 1.4 Las Conchas Fire Area Map 
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Case Study 9: Station Fire (2009): Los Angeles, CA 
   

a. The Setting: Pre-fire 
 

The Station Fire (2009) started as a result of arson in the Angeles 

National Forest, and primarily burned land in the Angeles NF and 

unincorporated area of Los Angeles County, CA. The fire started in steep 

terrain covered with highly flammable vegetation during very dry conditions in 
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late August. After escaping initial containment efforts, the Station Fire 

underwent periods of rapid growth and extreme fire behavior over the 

following several days, ultimately threatening thousands of homes in nearby 

communities. Official records state that the fire destroyed 89 homes and 29 

commercial buildings. Approximately 2/3rds of homes lost were in and 

bordering the southern part of the Angeles NF, with a concentration of homes 

lost in the Stonyvale/Vogel Flats neighborhood, which included homes on 

both Forest Service land (recreation cabins) and private inholdings. The 

remaining 1/3rd were dispersed within the Angeles NF and the forest’s border 

with private land to the north. 

Los Angeles County has the largest population (9,818,605; 2010 

Census) of any county in the nation, and is exceeded by only eight states. 

Approximately 25 percent of California's residents live in Los Angeles County. 

LA Fire is the 2nd largest fire department in the nation. There are 88 cities 

within the County, and 58 of those contracts with LA Fire for fire protection- a 

total of 4 million people and 1.2 million homes. Much of the county is fire-

prone. Vegetation types include coastal sage scrub, chaparral, high desert, 

and valleys and high country where coniferous timber grows. Ownership and 

vegetation can be divided into three main portions: the City of Los Angeles 

and major urban areas follow the coastal portion of the county, the San 

Gabriel Mountains and National Forests are in the middle of the county, with 

high desert and private land in the north. Determining the risk of wildfire in 

Los Angeles County involves assessing the fire adapted chaparral vegetation 
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and the dynamic weather of a Mediterranean climate, coupled with recent 

drought conditions. LA Fire’s Forestry department is also involved in 

minimizing erosion and enforcing ordinances protecting oak trees (i.e., oak 

tree removal requires a special permit). 

Los Angeles County has a long history of wildfires causing damage to 

homes, and threats from many other natural hazards (earthquakes, mudslides 

and debris flows, flooding). The Los Angeles County Fire department does 

wildland fire fighting, forestry, and structure protection in the unincorporated 

area of the county. The dual mission of fire and forestry was formalized in 

1919, after 135,000 acres of wildland fires elevated the importance of fire 

suppression. Mudflows and debris flows after wildfire have occurred since the 

1930s, and are managed by the Flood Control District, now the Water 

Resources Division of the Department of Public Works. The San Gabriel 

Mountains are a young mountain range and therefore, very prone to erosion, 

contributing to mud and debris flow following fire. In areas, chaparral 

shrublands converting to grasslands due to frequent burning, shortening fire 

return intervals and allowing more damaging runoff because grasslands have 

shallower roots than chaparral. 

LA Fire is active in wildfire mitigation and education, at the county and 

homeowner level. LA County has extensive WUI regulations, incorporating 

structural materials and vegetation mitigation, and has a long history of land 

use planning in general. For example, the county has had a building code and 

zoning codes for decades. Local government also has strong links to state 



120 

 

   

government— LA County has the responsibility as a contract county to 

implement the 2010 State Strategic Fire Plan—and state wildfire policy 

dictates local policy. In 1992, following the Oakland Hills firestorm, the 

California legislature passed laws requiring the California Department of 

Forestry to identify, and local agencies to subsequently adopt, “very high fire 

hazard severity zones” in Local Responsibility Areas (essentially not areas of 

state or Federal responsibility—mostly incorporated cities, also cultivated 

agriculture lands, and portions of the desert) and to require state-mandated 

WUI regulations to ensure defensible space (vegetation and building 

materials).  Individual jurisdictions can impose more strict requirements than 

the state requirements. For example, LA County can require more than the 

states’ 100 feet of vegetation clearance—as much as 200 feet clearance from 

the structure, depending on aspect, slope and other environmental conditions. 

See Table below for a crosswalk of where WUI regulations occur in codes.  

WUI regulations in LA County apply to the state-designated High and 

Very High Fire Severity Zones. All new construction of homes in the High Fire 

Severity Zone are subject to strict construction guidelines, and the Fuel 

Modification Unit in LA Fire reviews and approves landscape plans for all new 

construction. All existing homes in the High Fire Severity Zone receive an 

annual brush clearance inspection by their local fire personnel. If properties 

are not in compliance, the County can impose fines or do the work and bill the 

homeowner (bill sent with taxes), although this is only used as a last resort. 

Codes and requirements are exhaustive, and many property owners use 
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professional planners to generate compliant fuel modification plans. LA 

County property owners are economically diverse, including people who have 

few if any monetary restrictions, and those of more limited means. LA County 

updates their fuel modification guidelines (vegetation mitigation) and codes 

regularly.  Not all of the county’s incorporated cities use the same fire 

standards as LA County. The LA Fire respondent estimated that maybe a 

third of the 58 contract cities use the same fuel modification standards as the 

county. Protections for oak trees do not hinder vegetation mitigation needs, 

because LA Fire will consider both mitigation and need to retain oaks when 

approving fuel modification plans, and mature oak are not very flammable 

(that is, leaving them in the area doesn’t pose a risk). 

Although LA County has a long history of land-use planning and multiple 

hazards, wildfire hazards do not restrict the density of development or guide 

development beyond the individual parcel. If an entire subdivision is permitted 

for construction at one time there are regulations such as access that are 

related to wildfire; however, where homes are built over time within an 

existing neighborhood, the county does not impose neighborhood-level 

requirements. The general attitude across LA County officials we spoke to is 

that as private land owners, people have the right to develop their property. 

The Santa Monica Mountains do have more stringent development 

regulations, through the local coastal plan, which discourages development 

within 5 miles to the coast, and offers people the opportunity to sell land to 

public agencies. 
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The Angeles NF is a valuable resource for residents of LA County, and is 

heavily used for recreation, with substantial interface with urban areas, 

particularly along the forest’s southern border. Some of the Angeles NF is 

now a national monument (although not the portion that burned during the 

Station Fire). The forest also supplies vital resources to much of the city, 

including water. There is a concentration of regional infrastructure on Mt 

Wilson, including communications towers for much of the LA basin, and for 

the FBI, Department of Homeland Security, and LAX airport (FAA). In 

addition, oil, gas and electricity are transported through the forest to supply 

the broader basin.  

Housing development in LA has been extensive over the past 50 years, 

and has continued in recent decades in areas in proximity to the Angeles NF. 

South of the San Gabriel Mountains, the southern face of Angeles NF is an 

area with views of the city and expensive homes, often in higher-density, 

suburban neighborhoods. Development adjacent to the Angeles NF has been 

common in the last few decades, generally expanding up the hillside to 

greater elevations. However, housing growth adjacent to the forest has 

slowed with the housing recession, and there is a limited supply of private 

land remaining to be developed. Housing development is also happening on 

the other borders of the Angeles NF, with room for large-scale development 

remaining north and east of the Forest.  Water supply, although scarce, 

specifically in recent years, does not seem to be a limiting factor in 

development or the demand for new construction. 
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From both a wildland fire and debris flows perspective, wildland-urban 

interface (WUI) housing development is a challenge. Such WUI homes are at 

high risk of debris and mud flows. All the housing along borders of the 

Angeles NF is of concern for fire managers in the Angeles NF as the entire 

county is fire-prone, although the north side of Los Angeles County has more 

high desert vegetation and has experienced fewer fires. The Angeles NF is 

already receiving pressure to move engines out to its borders to respond to 

anticipated subdivision development in this high desert area north of the 

Angeles NF. In addition, there were inconsistencies in the past about where 

homes were located and needs for vegetation mitigation:  the County would 

allow people to build within 100 ft of the Angeles NF and still require a fuel 

modification buffer out to 200 feet.  

Many residents in LA County are familiar with wildland fire, and aware of 

the risk of mudflow after wildfire, and such awareness is described as being 

part of California life. The most common way that neighborhoods and 

communities mobilize to deal with the wildfire threat is to establish a FireSafe 

Council (seems to be the preferred program in CA, not the Firewise program). 

There are 25 Fire Safe Councils in LA County. Respondents did note that LA 

residents are transient (average tenancy in one home estimated at 7 years), 

so that new residents are sometimes unaware of wildfire and mudflow risks. 

LA Fire is especially concerned with urban areas where there is remnant 

vegetation, because people there are not aware of fire risk posed by that 

vegetation. The area of the Angeles NF in which the Station Fire occurred 
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was an area with wildland vegetation where respondents thought fire risk is 

better recognized. 

The Stonyvale/Vogel Flats area where most of the homes were lost in the 

Station Fire is an inholding on a small road along a river bank within the 

Angeles NF, just off Big Tujunga Canyon Rd, a paved two-lane road that 

traverses the forest. The neighborhood is a 15-20 minute drive into the forest 

from developed/suburban areas to the south (La Cañada Flintridge, La 

Crescenta-Montrose, Sunland). Homes are divided into two groups along a 

~2 mile road: Stonyvale, privately-owned land and homes on the western 

edge of the road, and Vogel Flats, recreation cabins where the Forest Service 

leases land to the owners of private homes, at the eastern edge of the road. 

Homes are clustered around the road, which is paved where it serves private 

landholdings, but not for all of the recreation cabins. Before the fire, there 

were approximately 20 homes in each area. A Forest Service picnic area 

called Vogel Flats separates the two communities. The Vogel Flats 

neighborhood cabin owners worked with the Forest Service on management 

and wildfire issues, and Stonyvale residents worked with LA Fire. The 

Stonyvale neighborhood also had regular annual meetings with the Forest 

Service, on topical subjects—e.g., drought, wildfire preparation—but residents 

were not consulted regarding the meeting agenda and were not always clear 

on why the Angeles NF presented what they did 

The Vogel Flats/Stonyvale area population was described as diverse and 

eccentric, including those who were pursuing an “alternative lifestyle.” 
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Homeowners were typically full-time residents, and some commuted to work 

in Los Angeles City or nearby Pasadena. Others were retired, informally 

employed, or worked at home. All services (shopping, medical care, schools) 

required commuting to the areas south of the Angeles NF, and Internet 

access was limited to dial-up or slow satellite connections. Some of these 

inholdings and areas within the Angeles NF in the past had some issues with 

drugs being made and sold, and biker gangs, but it’s unclear if that included 

this specific area. 

Before the fire, respondents said Stonyvale homeowners valued their 

privacy, but also knew each other, and coordinated community events, such 

as holiday celebrations, and also managed a cooperative well. The private-

land homeowners in Stonyvale seem to have been a separate community 

than the Vogel Flats recreation cabin owners, but many residents knew each 

other across the two communities. LA Fire tried to organize a Fire Safe 

Council in the area but found there wasn’t a lot of consistent interest—many 

people weren’t interested in participating, and there was a difference between 

the recreation cabins and private homes, in terms of who wanted to 

participate. In general, residents in both Stonyvale (private) and Vogel Flats 

(recreation cabins) were considered aware of wildfire risk. Residents were 

usually ready to evacuate and do last minute defensive actions (such as 

wetting the roof with a hose) if bad fire weather occurred. The two residents 

we spoke to said they thought wildfire was likely in the area, and had been 

evacuated previously. 
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Homes on private land in the Stonyvale area were all older, and were 

built from the 1930s to the 1980s, ranging in size from 800 to > 2000 square 

feet. Homes were mostly made out of wood, with some use of river rock as 

well, and were rustic/eclectic in style. Lots were generally small (< 1 acre) and 

adjacent to the road, so homeowners put up fences to maintain privacy. 

Vegetation around homes was dense, with large oak trees. This area was 

remote from the rest of LA County; residents said many homes were built 

before permits were required and were unpermitted, and that in some cases 

the county wasn’t aware of homes located there until the 1950s-60s (i.e., not 

on property tax rolls).  

Recreation cabins were generally small and modest. Owners paid $500 

to $700 for an annual special use permit issued by the Forest Service, and 

were full-time residents even though these FS special use permits are 

intended for seasonal residences. In some cases, cabins had been in the 

same family for 3 generations. Across the Angeles NF, cabin owners 

organized into residential associations; some had dues structures and were 

very organized, including phone trees, and community water infrastructure. 

Because recreational cabin owners do not own the land, traditional financing 

is not available, but will use personal loans or make other arrangements. 

Despite the fact that residents don’t own the land, these cabins were much in 

demand, because of their unique setting and low prices for the Los Angeles 

area relative to housing market 

Recreation residences were historically made of older materials, primarily 
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wood, and river rock in some cases. Vegetation around homes was dense, 

with large oak trees. Some people did structure modifications to reduce 

wildfire risk, although it was sometimes challenging to get FS approval (for 

example, need right colors for historic register tracts), depending on the 

planned changes, the bureaucracy and personnel in charge. As much as 

possible, FS staff would work with owners remodeling their cabin to suggest 

best material choices. The Forest Service did annual inspections of cabins 

and structures on their land, in order to ensure that fire risk was being 

mitigated via vegetation management. A cabin can be condemned or permit 

revoked if land is not being maintained, but these can be very challenging 

steps for the FS. The FS cannot do vegetation work around private structure 

and then charge people as is common practice in cities and counties. Instead 

the FS can increase enforcement and would “almost beg” people to deal with 

fire risk. The FS had done a fuel treatment around the Vogel Flats area in the 

year before the Station Fire, and while the FS would try to do fuel treatments 

around recreation residences if they could, it was sometimes difficult due to 

access and the terrain surrounding homes, as well as competing needs on 

other parts of the forest.  

The Station Fire was only one fire in a long history of wildfires in LA 

County. The Marek, Sayre, and Sesnon (Porter Ranch) fires of 2008 were 

also relevant for respondents. Combined with the Station Fire, much of the 

area from Altadena west to Ventura County had burned within a year, and the 

Department of Public Works  was concerned about mudflows for the entire 
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area. For the Angeles NF, substantial losses of recreation cabins occurred in 

Curve and Williams wildfires of 2002, within the North Fork San Gabriel and 

San Dimas Canyon recreation residence tracts. The tracts lie within the San 

Gabriel Mountains north and northeast of Glendora, CA, within the San 

Gabriel River Ranger District. Out of 139 recreation residences in these two 

tracts, 110 were destroyed in fire, leaving 29 remaining. Forest staff indicated 

that those cabins had not been rebuilt, but did not have detailed data. 

 
 

b.  The fire 
  
The Station fire was human caused, and circumstances surrounding 

containment were controversial. Suppressing the fire cost an estimated $95 

million, and the fire burned more than 160,000 acres and threatened 10,000 

homes and structures at its peak. Controversy over fire suppression focused 

on the actions taken on the first day and night to contain the fire, including the 

Forest Service policy against night-flying operations for suppression. 

Residents also had concerns about the adequacy of firefighting assets, and 

overall administration of the response. The fire response received attention 

from high levels of government—the state of California, congressional 

representatives from California, the national Forest Service leadership—and 

after-fire reports and reviews were completed by LA Fire, the Forest Service, 

and the General Accounting Office. 

When the fire reached the Stonyvale/Vogel Flats area on August 29, 

residents felt evacuation and fire suppression response were both haphazard. 
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They thought firefighters were confused about where homes were located. 

Both concerns are addressed at length in the GAO report. Rapidly changing 

weather conditions meant fire moved into the area very quickly (within 90 

minutes as opposed to the expected 24-36 hours) and evacuation began 

immediately, using both word of mouth and door-to-door notification from the 

Sherriff’s office. No fatalities resulted, but several residents were injured in 

their attempts to stay and defend their homes.  

In total, the Station fire destroyed 89 homes, with the largest 

concentration in the Stonyvale/Vogel Flats area (n=32). Approximately two 

residences out of 19 in Stonyvale survived the fire, and two recreation cabins 

out of 17 in Vogel Flats. Respondents identified several factors that 

contributed to damage and loss—access roads were poor, vegetation was 

thick, there were numerous outbuildings and vehicles around homes, some 

homes were made of older materials, and the fire arrived much faster than 

anticipated. Firefighters were attempting to remove vegetation and create 

defensible space before the fire approached. At the time of the fire, residents 

whose homes were less than 100 feet from the boundary of the Angeles NF 

or on land leased from the Forest Service were not allowed to create 100 feet 

or more of defensible space, the minimum required by California and Los 

Angeles County standards. However, it is unclear how much people were 

deterred by this restriction, or whether there would have been negative 

repercussions for creating defensible space onto the Forest Service land. 

Some people thought dense oaks protected homes, and the LA Fire informant 
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agreed that can happen. Flooding post-fire was not a concern in this 

immediate area. 

  
c.  Post-fire  

 
After the fire, local community and nonprofits groups helped 

homeowners, including national organizations including Salvation Army, and 

community response from churches and local communities. A church group 

helped residents clean up. LA County was heavily involved in recovery and 

rebuilding: the Dept. of Public Works (DPW) started and still runs a hub 

(CARE, or Coordinated Agency Response Effort) for sharing information 

about hazards and disasters for all involved agencies in the area. LA Fire 

grew tree seedlings for the Angeles NF for vegetation recovery because they 

have better nurseries, and DPW was tasked with forecasting and preventing 

damage from mudslides and debris flows post-fire. 

Other county contributions in the Stonyvale (private land) area included: 

the county repaved the main road, conducted surveys to determine lot 

lines/property boundaries, and the Department of Regional Planning (DRP) 

worked closely with homeowners to generate a new community standards 

district, which allowed them to have unusual setbacks (close to the road), and 

privacy fences. Homeowners needed these new standards because they had 

small lots, and yet needed to site new septic systems away from river, and so 

they needed to build in proximity to the road. The new standards were 

approved by the county within 6 months after the fire, which was a fast 

turnaround. DRP was motivated to do this work to help homeowners recover 
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and rebuild, but homeowners need approvals from multiple local government 

departments involved in rebuilding: not only DRP which administers the 

zoning code, but also LA County Fire, and Department of Public Works 

(building, safety, and health or septic) [a different part of DPW handles post-

fire flooding preparation and response]. 

We have information on rebuilding after the Station Fire in the 

Stonyvale/Vogel Flats area only. So far only one out of 32 homes rebuilt, on 

private land. The sole rebuilder completed the home in 2014 (5 years after 

fire) and then sold the house because they had relocated out of the area. No 

recreation cabins have rebuilt. Rebuilding on both private and FS land has 

been prevented by the demands of current county health (septic) and fire 

codes (access, water), as well as the complexities of obtaining approvals from 

different government agencies. Homeowners from Stonyvale found working 

with the county onerous: with multiple departments involved regulations are 

complex, and offices are dispersed over LA County, many of them downtown 

or a distance from the fire site. Homeowners were also limited by insurance 

payouts. Many were underinsured, both on private land and recreation 

cabins, because insurance was not widely available (had to get California Fair 

Plan insurance, which is limited coverage). The Angeles NF does receive 

political pressure from national recreation homeowners group that don’t want 

to lose any more cabins, and wants the Angeles NF to designate new 

recreation residence tracts, but that’s not likely to happen given all the 

pressures on forest. Ultimately, if all of the people in Stonyvale who want to 
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rebuild are able to do so, residents estimate there will be a total of 9 out of 17 

homes rebuilt. 

These challenges with rebuilding remained even though residents were 

organized and actively involved with local government and rebuilding 

response: they lobbied DRP for the new setback standards, were involved in 

the GAO audit, the response from Governor Schwarzenegger, and 

successfully lobbied the tax assessor to discount their properties for the loss 

of value in the surrounding landscape, not just their own properties. 

Homeowners reported a successful negotiation with LA Fire about water 

supplies. At one point LA Fire wanted a water supply for the Stonyvale area 

installed that would have cost $750,000. Residents were angry and said a 

project of that size would kill the community.  Thereafter, LA Fire allowed 

homeowners to store 15,000 gallons of water in tanks. Residents were not 

pleased with the aesthetics and thought it was an unnecessary amount of 

water to defend a structure against wildfire.  

As a result of the Station Fire and others, LA Fire reaches out to WUI 

homeowners across the county, telling them not to count on insurance 

payouts: even if you receive a payout, you may not be able to rebuild your 

home due to the strict county guidelines on building and new construction. 

They emphasize that preventing loss to wildfire is the best way to ensure you 

can live in your current location.  

Forecasting and mitigating mudflows and debris flows is a major part of 

response after any wildfire in LA County, and the DPW Water resources 
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division was active after the Station Fire. They have a standard set of actions 

they take after fire: they issue a burn report with an initial assessment of 

debris flows, advise the community and homeowners about debris flow risks 

clean debris basins right after the fire, employ provide community-level 

engineering (K-rail debris barriers, etc), and recommend long-term debris 

basin enhancement based on debris flow forecasts. They normally anticipate 

5 years of debris flows after a fire, and the County will put out a flow forecast 

with each rainstorm in the fire areas for 5 years. DPW provides this outreach 

for unincorporated county residents at risk, any cities that contract with them, 

and any cities that request help. Community-level infrastructure could be 

reimbursed up to 75% by Natural Resource Conservation Service, and DPW 

was often the technical partner that applied for funds on behalf of contract 

cities, or other cities (that would pay the remaining 25%). 

With engineering advice, DPW goals are to deflect flows, keep people 

safe, and ensure that deflecting flows do not worsen problems for neighbors. 

DPW only provides initial advice; homeowners are advised to seek a long-

term plan from an engineer.  The county will not install protective features to 

benefit individual homeowners, only to guard community-level infrastructure. 

Sand bags are made available at nearest fire station, but homeowners can 

only take substantial number with their advice paperwork from DPW or from 

an engineer, a policy intended to prevent homeowners from creating more 

issues with unsound use. DPW also does engineering work (stream 

stabilizers, debris basins, crib dams) in the canyons above homes they want 
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to protect. Reservoir maintenance is demanding after a fire is crucial because 

of the collection of sediment from eroded hillsides following the fire.   

      After the Station Fire, the DWP visited >500 residences, gave individual 

advice to over 430 residences for short-term measures, and held many 

community meetings. East to West, they worked with homeowners in: 

Altadena, La Canada Flintridge, La Crescenta, northern part of Glendale, 

Tujunga area in the Forest, and Acton.  There was little time before storm 

season, so they worked quickly to do outreach, and were fortunate to have 

only one major storm after the fire. It’s unclear how many people were 

affected by that storm, though DPW said that there were people who suffered 

major damage and lost homes. Without the drought, the long-term effects of 

the fire would have been much worse. After damage, insurance is 

complicated—some claims would require flood insurance and others may be 

covered under standard homeowners insurance (landslides vs. mudflows).  

The Station Fire also occurred after some fires in 2008 that burned different 

parts of the area south of the San Gabriel Mountains, adding up to an 

unprecedented area having been burned.  

Although the mud and debris flows haven’t materialized with the drought, 

DPW is still facing substantial challenges with maintaining reservoirs. These 

reservoirs aren’t for drinking water, but for flood control and for ground water 

recharge on “spreading grounds”. DPW reports challenges obtaining 

necessary permits from the Forest Service to do work on reservoirs, 

especially when trees need to be removed, and tensions with communities 
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about the traffic and logistics of sediment removal and deposition in 

alternative sites (although community also wants no debris flows). DPW is 

now working to acquire new gravel pits and other places to dispose of 

sediment. 

       For the Forest Service, cleanup and recovery has also been challenging. 

Vegetation recovery has been slow because of the drought since 2010, and 

very little additional mitigation through prescribed burning has been allowed in 

broader LA County and the Angeles NF. Although cabins are not being 

rebuilt, the forest can incur substantial costs with clean up following cabin 

destruction, including invasive plants left from gardens and toxic materials 

such as asbestos, paint, insecticides, propane, and toilets need to be dealt 

with.  While the homeowners should be the ones to do the cleanup, they often 

lack resources, and the Angeles NF hurried to do clean up before the rainy 

season. They often have to pay for this work out of their local budget. 

       The GAO report issued a number of recommendations, including 

determining the appropriate role of night-flying aircraft, having transparent 

processes for ordering and mobilizing firefighting assets, tracking aircraft 

water and retardant deliveries, better predicting fire behavior under a variety 

of conditions, having systematic methods to identify needed firefighting 

assets, better protecting Mount Wilson’s infrastructure, and more effectively 

communicating with the public. Much of the public attention was focused on 

the use of night-flying aircraft, and the Forest Service and partners formalized 

use of night-flying aircraft after the fire. The report also highlighted the 
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importance of maintaining defensible space around structures in high-risk 

areas. At the time of the fire, residents were not allowed to create 100 feet or 

more of defensible space if it impinged on the Forest Service land.  

        In response, the Pacific Southwest Region issued a memorandum 

directing forest supervisors in the region to increase the minimum 

requirement for defensible space around structures within and adjacent to 

national forests from 30 feet to 100 feet. The Angeles NF has just completed 

the NEPA approvals for a process that will allow homeowners to their 

defensible space on to Forest Service land. Forest staff aren’t sure how many 

people will take advantage of new program (or how common it was people 

this work before). This program has not been universally supported on the 

Angeles NF because it allow private landowners to extend onto the forest. 

Respondents who worked on the Angeles NF or for LA Fire 

unanimously said the area would burn again, although the loss of large 

numbers of homes in the exact same areas is diminished because the 

housing stock has been essentially removed. As evidence they mentioned 

that some areas of the Station Fire had prescribed burns 6 years before the 

fire, and the area burned again. Stonyvale respondents were more optimistic 

that fires would not be as severe because vegetation was removed, and 

because technology would be improving (such as foam coating for homes).   
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Table 1.7 Los Angeles County, California Demographics 

 

 

 

 
 

 
 

 
 
 
 

Fire Name Station Fire    

Community Tunjunga, Angeles NF, 
others     

County Name Los Angeles    

STATE CA    

FIPS 6037    

     

Economic Type Services    

Policy Type Low Education, Housing 
stress    

2012 vote Obama    

Urban influence code Large metro   

City if metro, or adj. city Los Angeles    

     

2010 Population 9,818,605    

Median Family Income $60,879    

Percent Minority 72%    

Pop 25+ with bachelor's degree or more 28%    

Persons in Poverty 15%    

     

Housing Units 2010 3,462,202 100%   

WUI Housing Units 564,656 16%    

Interface 519,892 15%    

Intermix 44,764 1%    

     

     

WUI and Seasonal 519,893                   92% 

Building Permits 2012 11,365  
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CHAPTER 2 – WOMEN, GENDERED INSTITUTIONS, AND REBUILDING 
 
 
Traditional role transfer: The role of rural women in recovery and 
rebuilding following catastrophic wildfire 
 
 
ABSTRACT 
 
Disaster recovery and rebuilding practices in the US focus on regulatory 

changes in urban areas, where established formal institutions determine and 

oversee hazard recovery and mitigation. Outside the US, rural recovery 

efforts focus on international development and women’s roles. However, little 

research has been conducted on women’s leadership in rural and 

unincorporated areas in the US, particularly in the realm of recovery following 

localized disasters. This paper examines the influence of traditional gender 

roles of women in catastrophic wildfire recovery, in three distinct rural 

communities in the United States, and uncovers the ways in which rural 

women, their well-connectedness, leadership roles, and expectations of 

traditional gender roles within their communities, lend to their successes as 

leaders of recovery and rebuilding following wildfire. This research uses case 

study methodology to discuss the gendered expectation of women, including 

networking, communication style, and knowledge of emotional implications of 

disaster, among others, within rural fire-prone communities, and shows the 

ways in which rural women’s work and the transfer of traditional gendered 

roles in the home, transfer to the ways in which women unite their community 

surrounding fire mitigation, united siloed agencies in their towns, and 
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promoting stakeholder planning activities in response to structure and 

infrastructure loss during catastrophic wildfire. 

 
 
INTRODUCTION 

The primary focus of natural hazards and risk management research 

has been directed toward larger, metropolitan areas, where there are many 

formal and informal community institutions at work on recovery, rebuilding, 

and returning the public to life as normal. Institutions involved in recovery and 

rebuilding include those that have garnered community acceptance of 

regulatory enactment, and those that have the capacity to organize and 

change laws that guide the rebuilding of local communities. Written lawsand 

regulations are geared towards mitigation practices, fire-preventative building 

materials, vegetation management practices, and recovery and restoration 

guidelines for individual homeowners and businesses, following a natural 

disaster.  

While wildfire is a hazard prevalent in urban and suburban areas at the 

wildland-urban interface, it overwhelmingly influences the lives of rural 

citizens, where there are fewer resources, less capacity to change, and where 

there are fewer successes in recovery and rebuilding post-fire. Literature 

regarding hazard recovery, with gaps regarding catastrophic wildfire recovery, 

has focused on large scale disasters in metropolitan areas where there are 

more people, homes, and damage to infrastructure. This literature assumes 

that federal aid through FEMA, or the Red Cross, may help establish a 
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recovery strategy in smaller communities. However, in rural communities, 

these practices are sometimes considered disruptive to the social and cultural 

context of disaster and recovery. This is because mitigation practices 

performed by larger, formal institutions, and organizations situated outside the 

community, may not recognize the deeper needs of small, tight-knit areas 

where people know one another.  

Additionally, federal aid for disaster recovery is not considered a 

mitigation, nor a recovery practice, as it does not necessarily diminish the 

impacts of a disaster, educate the community on disasters or hazards, nor, 

does it require policy changes or mitigation practices to apply grant funding 

for recovery. Because of the varietal nature of what rebuilding may mean to 

different rural communities’ recovery and policy changes may take the form of 

community-led efforts through more informal institutions. These social and 

informal shifts include fundraisers, volunteerism, expected changes in social 

norms, stakeholder meetings, and information dissemination through social 

media, and local events that benefit disaster recovery.  

However, even in rural, fire-prone areas, though communities are tight-

knit, it is the women working in small organizations such as Emergency 

Management, public schools, churches, or as realtors, who emerge as 

leaders of recovery and mitigation. This is due to their culture of 

connectedness in their communities, their ability to foster trust among 

families, and their knowledge of the area and its social norms. Through these 
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unique characteristics, women can influence others in the community, to 

change and shift their social norms around the practice of mitigation. 

While most natural hazard and recovery work on women’s roles has 

focusing on international development, little research has been conducted on 

their roles in rural, fire-prone communities in the United States. Our research 

regarding women’s roles in wildfire recovery, uses interviews and accounts 

from prominent female leaders across the rural US, engaging in professional 

work and volunteerism, to achieve more resilient and prepared local 

communities in response to catastrophic wildfire.  

Women in our study emerged as important to the social structure and 

progression towards cohesive disaster management in their rural areas, as 

they took on the responsibility of connecting to the public and disseminating 

information regarding the fire, evacuation, and rebuilding during the wildfire 

recovery. Here, communities with low counts of formal institutions and less 

infrastructure, often relied on women’s well-connectedness, involvement in 

varied social networks, sensitivity to trauma, and mastery of varied 

communication styles, to protect community members and promote small-

scale and localized capacity building and preparedness without top-down 

regulatory practices.  

The lack of formal institutional capacity, combined with public 

resistance to enforcement of new building codes and mitigation policies, 

begets the need for grassroots education, cultural shifts, and individual-based 

vegetation management practices in these rural regions. To drive these 
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efforts at the local level, women play an integral part in connecting community 

members to resources and public officials or decision-makers. Research 

suggests that women in managerial or mid to high level roles within 

institutions, tend to focus more on interpersonal relationships between 

themselves and their coworkers, and tend to involve others, including 

stakeholders, in decision and policymaking (Melero 2011). Indeed, we found 

that women performed tasks centered around connectivity, promoting 

collaboration-based solutions, or steps toward rural resilience, while 

understanding and promoting rural and community values. 

 

LITERATURE REVIEW: SOCIAL (GENDER) ROLE THEORY 

Due to relative homogeneity and conservative values that are 

intrinsically present in rural communities, traditional women’s roles in the 

home – like family management, homemaking, support of male counterparts, 

and networking with neighbors – are expected to translate into female roles in 

the workplace (Little 1997). Gender in rural spaces, is largely a dichotomy 

(male, female), with rigid depictions and assumptions of roles that each 

should play within the community context (Eagly 1987). Hanson and Pratt, 

1992, 1995, found that women’s own assumption of feminine identities in the 

home, defined how they acted within spaces of employment, and 

expectations of gender roles in rural areas define how both men and women 

perform their jobs and understand the impacts of their positions. In rural and 

unincorporated areas in the US, women in mid to high-level positions of 
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power, professional or volunteer, have led the charge in community 

development and acceptance of socio-cultural changes surrounding hazard 

preparedness and rebuilding.  

Social Role Theory (Eagly 1987), suggests that this is because in rural 

areas, where communities tend to be close-knit, homogeneity is celebrated, 

and the fostering of cohesion of norms is a goal, women may be more likely 

to take on extra responsibility, outside of their job descriptions or the 

workplace, to engage in communal activities. These include the pursuit of 

capacity building, listening to the perspectives of those around them, 

connecting community members to one another, knowledge and information 

sharing, and coalition building, rather than performing the limited tasks of their 

assigned position description (Eagly 1987). 

As women are expected to have more communal qualities, to care for 

the needs of those around them, and to drive connections among their family 

and neighbors, they have translated the traditional expectations of rural 

women’s roles into their positions of power, or in the workforce within their 

communities. Their knowledge of community values, collective identity, and 

the intricate details and cultural aspects of their community, come in to play in 

networking practices within their careers. And, because rural society may 

reward those women who adhere to socially normalized roles, women 

inherently adopt and translate these roles from their work in the home (Canter 

and Meyerowitz 1984; Eagly 1987; Little 1997). 
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The style of women’s productivity and goals within the workplace tend 

to focus not only on job performance and meeting the benchmarks of what 

their position entails, but on how their job may impact the larger community 

and its functioning. Additionally, their work may be process-based, and social 

rewards, such as stronger networks, increased interaction with colleagues, 

and a feeling of fitting-in, may drive them to assume these gender-based 

community roles and assumptions (Eagly 1987; Hughes & Dodge 1997; 

Hughes & Galinsky 1994; Little 1997). 

In the era of web-based communication, women may network with 

their community outside of their work positions through the use “mediated 

technology” such as Facebook, Twitter, or Instagram to substitute for 

interactions that would normally be face-to-face. Here, women use social 

media for “connectivity” purposes on the job, staying connected to their social 

networks and community, rather than simply information-seeking during time 

out-of-office, as men overwhelming do when they use social media 

(Kimbrough, Guadagno, Muscanell, and Dill 2013). 

Women are more likely to take on these traditional female roles of 

communication and networking in their community, and because of their 

likeliness to pursue socially acceptable, non-aggressive behavior, including 

listening to others, making merit and equity-based decisions, and to consider 

the communal impact of their work and decisions, they serve unique functions 

as community network builders (Eagly 1987). In the case of rural communities 

in our study, women and men carried out similar roles, or shared similar 



145 

 

   

levels of power within their communities, and their roles were often seen to be 

just as important, or more important than their male colleagues and 

counterparts.  

Additionally, women in our study were drawn to carry out community 

capacity building, event planning for needy families during disaster recovery, 

and gathering stakeholders for community-based changes in lieu of regulation 

or institutional capacity. This contrasted with men in mid to high level 

positions of power, who were often siloed in their positions, focused on task-

based aspects of their work, completing merely the explicit responsibilities of 

the job, and decision-making based on immediate rewards and incentives, 

rather than forging relationships with those outside their network, career 

goals, or direct colleagues. 

Therefore, in our study, without women in pivotal rural roles, these 

efforts toward grassroots mitigation practices, wildfire education, and 

stakeholder engagement may not exist, as rural women assume their 

imposed social responsibility to connect community members to resources 

and one another, particularly in instances where regulation is not seen as 

socially acceptable, and outsiders are not seen as socially acceptable 

change-makers. 

 
 
CASE STUDY DESIGN 

Our study includes subjects identifying as “women” in positions of 

medium to high levels of power within their communities via local 
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governments, schools, chambers of commerce, and small businesses, with 

white, Hispanic, and Native American women as our primary groups. We 

controlled for ethnicity and age. Rural women served as a focal point for our 

study, as they generally expressed more holistic information and complete 

storylines in regards to the fire in question and its recovery. Additionally, as 

an all-female team of researchers, we found that it was easy to build rapport 

quickly in these environments, and form deep connections based on 

understanding of gender politics and expectations of working women. In this 

context, our focus is on these women in rural areas, or, community case 

studies within our project that are isolated from metropolitan areas by forests, 

geographic landforms, or large holdings of private and public lands; that have 

high levels of homogeneity in age of residents, ethnicities, religious practices, 

and political and cultural values; and have small populations (Cloke & Little, 

1997; Sumner 2005). 

To uncover women’s unique roles in rural communities, we chose to 

examine the interviews of female subjects from the following case study 

communities: Sierra Vista, AZ; Apache County, AZ; Possum Kingdom Lake, 

TX. The analysis includes primary semi-structured interviews with ten women 

across these cases, as well as notes from various community meetings, such 

as Chambers of Commerce, with 4 other prominent women, not recorded in 

our interviews. The positions held by these women include, but are not limited 

to: state foresters and Firewise program managers, wildfire recovery 

volunteer coordinators, realtors, public health officials, community foundation 
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liaisons, directors of planning and zoning, insurance agents, grantwriters, and 

community risk managers.  

 
 
DATA ANALYSIS 

Our data collection took place between December 2013 and 

September 2015. Following a review of available documents regarding 

wildfire history in the region, building and zoning codes, demographics, and 

current hazard mitigation techniques, interviews were recorded by 

researchers and then transcribed by a transcription service.  

Debriefing following each interview in our study occurred between two 

or more researchers, to compare themes and comments from prior interviews 

or cases. Transcripts were checked by the primary investigator of the project, 

and a codebook was developed by the authors, which accounted for interview 

accounts, community institutional resources, such as Community Wildfire 

Protection Program manuals, and other community planning documents; and 

secondary sources such as newspaper articles, editorials, and community 

observation notes. To ensure for validity, interviews were coded for 

preliminary and secondary themes, first, by hand and review of interview 

transcripts, and then using NVIVO qualitative data analysis software. Weekly, 

researchers cross-checked their coding with one another across case studies, 

themes, and data type. 
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RESULTS 

Women’s unique roles in rural community engagement relied on the 

power they held within their current positions to influence change and connect 

stakeholders to one another, following catastrophic wildfire events. Women 

who held power, and that were trusted by members of their community to 

disseminate information about fire and recovery, make connections between 

stakeholders, and initiate relief programs, among other capacity-building 

activities, were those women that a) already held trusted positions of power or 

were deemed well-connected in their community, b)  were long-time residents 

with past tenure with wildfire, or whose families had lived in the area for 

several generations, and c) relied on the support and expertise of other 

prominent women. Here, women who were most successful at incorporating 

change in their rural communities, and were most likely to be taken seriously 

as community leaders, were those who were surrounded by other women in 

powerful rural roles, whether in formal or informal positions of power.  

The following themes, a. social media use, b. communication style and 

information dissemination, c. knowledge of trauma and fostering trust, d. 

social networks, and e. knowledge of rural community values and capacity, 

were mentioned in the three rural cases, where women led community 

development, education, and fire management and mitigation practices 

through their unique understanding and knowledge of community culture and 

values. 
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Social Media Use 

An overwhelming number of our interview subjects reported receiving 

or disseminating information via social media, particularly Facebook, likely 

due to its high usage across age groups. For areas with little to no cellphone 

coverage, and without a chain of command by which to alert residents of 

evacuations, areas of fire damage, or recovery efforts, women took charge of 

communicating necessary information about fire and fire recovery through this 

platform.  

 
“…I happened to be sitting in my living room watching one of the news 
stations out of Dallas, and I saw the news, this was a live feed, and the 
reporter… basically reads what I posted on Facebook, almost 
verbatim.” – Realtor, Possum Kingdom Lake, TX 

 
“Facebook. We were all on Facebook. Somebody started a Monument 
Fire Facebook and we were all on it.” – Sierra Vista, AZ 
 
 
The high-reported use of Facebook among rural women, to connect 

with the broader community, demonstrated that these individuals decided 

what information was to be presented, how it was to be presented, and to 

whom, including debunking false information, or sensationalist news.  

Women in larger social roles in their community, used social media 

platforms to communicate with their community across social status, social 

networks, and to relay information to the public at large, who may otherwise 

not be informed of pertinent information regarding hazard and recovery in 

their community. 

 
 



150 

 

   

Communication Style and Information Dissemination 

Like the use of social media, and perhaps stemming from the roles that 

women took on as social media and information coordinators, beyond the fire, 

these prominent female leaders were continuously called upon for information 

regarding re-entering their homes after evacuation, information about 

insurance claims, planned recovery practices, and other areas of concern, 

such as food storage, animal and pet recovery, and clothing and toiletry 

needs, among others. 

 
“So, we just would have random questions come our way…anything 

 and everything, people would just say, ‘We'll call them (the realtor’s 
 office), because they had the answer to everything else.’ So, then we
  really had…big shoes to fill.” – Realtor, Possum Kingdom Lake, TX 
 
 

“We handled thousands of calls over that six-week period of 
time…disseminating out to the public accurate, verified, vetted 
information... We documented every single line even if they wouldn't 
give us their contact information or what was going on with it. We 
tracked all of that and it was in the thousands of phone calls. – Public 
Health, Apache County, AZ 
 

   
Because these women had established themselves as primary 

communicators through social media or throughout their social networks 

during the fire, they were often called upon by residents and other officials to 

continue their tasks following fire events, as the community moved into the 

recovery and rebuilding process.  

As women had shown that they were trusted leaders and networkers 

during crisis, they were then trusted with information about their neighbors, 

their community, and the process of recovery, and were volunteered by 
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community members, to continue their leadership into the rebuilding period, 

and, at times, permanently within their community. 

 
Knowledge of Trauma and Fostering Trust 

Because of women’s socialized role as social networkers fostering 

relationships between neighbors and members of their community, as well as 

traditional homemaking roles that transfer to the workplace, and emotional 

support (Eagly 1987), many women found that they were relied upon to 

perform some of these same tasks for their community during the fire, 

recovery, and rebuilding process. 

 
“It's like any small community where you really take care of each 
other…Once you weather a crisis together, you don't, it forges new 
bonds… the people that didn't have an opportunity to work together 
before were thrown together, you know, whether they were cooking, 
you know, and feeding the firefighters all day long…there was a huge 
pride afterwards for what we had done as a community. after we 
experienced that fire, They just had such an emotional connection that 
didn't exist, that they'd forgotten about or that they took for granted, 
you know, that they just became more sensitive to after the fire.” – 
 Volunteer Coordinator, Possum Kingdom Lake, TX 
 
 
Women’s understanding and inherent knowledge of shared trauma, 

allowed them to better network with members of their community with whom 

they may not have previously worked. And, their knowledge of trauma, and an 

inherent empathy for those who had lost homes or land during the fire, fed an 

emotional connection throughout the community. Through empathy and 

desire to provide emotional support, women in our study reported seeing 

more value in the tasks and work they had done during the fire and recovery, 
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as they saw it had positively impacted the outcome of the fire event, and 

increased morale and trust among community members. Because of this, 

women reported to be more motivated to continue doing this type of work in 

the future. 

 
Social Networks 

Alongside traditional women’s roles in rural communities, interview 

subjects confirmed that social networking was a large part of why they 

thought their community was “rebuilt”. While not all communities rebuilt 

structures, or physically recovered from fire damage, women expressed that 

they felt that their community had, in fact, rebuilt, due to the progress and 

connections that were made during the fire event and recovery process. 

 
“…Partnerships are crucial and having those relationships in place 
prior to an event, no matter what it is, is so important. If you can't be on 
the same page with your health, your emergency management, your 
hospitals, your law enforcement, your forest service, your fire, then 
you're going to be butting heads, and it's so crucial. That's my 
takeaway from all of it, and we've all been able to work really well 
together and it's only strengthened since (the fire).” – Emergency 
Management, Apache County, AZ 

 
 

Women defined rebuilding and successes in recovery as expanding 

their social networks, and being able to connect different actors and sectors 

to one another, particularly in isolated rural areas, where positions such as 

“city planner” and “f nire chief”, were constrained within their own roles, and 

may otherwise not have worked together. Because of women’s roles as social 

network builders (Eagly 1987), they could recruit male-held positions of power 
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into creating stakeholder groups, where better communication among public 

services, volunteers, and local businesses, would benefit the residents of the 

community, particularly in the case of those who had lost homes during the 

fire. 

 
Knowledge of Rural Community Values and Capacity 
 
The importance of rural women and their roles in fire recovery hinges 

on the fact that due to rural areas’ aversion to regulatory changes, 

government intervention, and newcomers to their towns (Sumner 2005), they 

could to create their own governance structure based on the social values of 

their community, taking into account the political, economic, and cultural 

beliefs held by residents.  

 
“We've actually had members of the planning commission who have 
pretty much stated that zoning is unconstitutional.”- City Planning, 
Sierra Vista, AZ 

 
“I think that, I think this community wouldn't have, I think that we 
wouldn't have done near as much good as we did, if we had been an 
institutionalized community or organized, you know, through 
government…I really hope (to) resist government as long as we can, 
and I'm not sure I felt as strongly about that before (the fire), but I feel 
pretty strongly about that now (after our community response).” – 
 Volunteer Coordinator, Possum Kingdom Lake, TX 

 
“I can't imagine doing what we do like in the Denver area. I can't 
imagine a metropolitan (area’s response). I'd much rather be in our 
little rural setting with less resources than to deal with people that have 
more resources.” – Public Health, Apache County, AZ 
 
“Being so rural and spread out, (we’re) more self-reliant because we 
do not have those resources out there that a lot of the bigger cities 
do…They have way more resources because they have a high tax 
base there. We have a very low tax base here, (we) are starting to kind 
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of get a little bit better…We celebrate the small victories.” – Emergency 
Management, Apache County, AZ 

 
 

Some women reported that they were pleased that they did not have 

the same resources as a metropolitan area, including regulatory practices, 

institutions, and social capital – or, the number of skilled individuals in the 

community willing to work on community issues. It was expressed that 

because of the insular nature of the community, women could network with 

neighbors and others in decision-making positions to do what they thought 

was best for the community rather than what was easiest or involved the least 

amount of work and collaboration. Additionally, women felt that because of 

the whole community’s involvement in catastrophic wildfire events, and their 

process of recovery, that changes made in response to fire, were more 

appreciated by residents, and fostered greater trust among community 

members. 

In the absence of regulation, our interview subjects in these rural areas 

understood that while their communities did not have the resources to make 

big changes regarding fire, that any change, connection made, or education 

outreach, was important to making their community more likely to engage in 

fire mitigation and protection. Many women felt as if their community had 

rebuilt, simply because they had engaged with residents that did not have 

previous tenure with fire, set up a volunteer program for rebuilding, or helped 

a family with their insurance claim. Therefore, even small actions or 
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incremental changes were celebrated as steps toward mitigation and 

recovery. 

 
 
DISCUSSION 
 

The nature of local rural mitigation policies and practices is to stem 

from organizations (such as: fire departments, planning offices, etc), without 

regard to stakeholder engagement in small, often rural, fire-prone regions, 

community culture and acceptance of policy changes, without coordinated 

efforts through multiple institutions. In these communities, women play a vital 

role in uniting citizens, stakeholders, and policymakers around recovery and 

mitigation through their unique socialization, ability to connect to the 

community and build trust, and their bottom-up approach that ensures 

engagement of community members with local government agencies and 

non-governmental organizations.  

Women who hold mid to high-level positions in local institutions in 

smaller communities are often well-connected to many of their counterparts 

across agencies. Because of women’s unique socialization and the cultured 

expectation of women to assume roles of connection, trust, and empathy, 

they are especially suited for grassroots coalition building in regions where 

city or local departments may silo themselves from one another, especially in 

terms of policymaking or changing mitigation practices. 

Here, women often take on the role of organizing and advocating for 

agency cooperation, the needs of the public, and consideration to each 
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aspect of their community. Because of women’s historical cultured role in 

society, they are often perceived to be better listeners, communicators, and 

more trustworthy by community members, as well as more welcoming to 

change and long term benefits to their community. Where street-level 

bureaucrats and policymakers may not know the practices of colleagues in 

other departments and organizations, women in rural communities have 

shown that they can bridge the gap and unite these entities around the notion 

of catastrophic wildfire mitigation and recovery. 

However, women’s roles in grassroots mitigation are unique, 

specifically in rural areas, or where little state and county regulation 

determines the ways in which land is managed. In these cases, there is 

oftentimes USDA Forest Service presence, which directs federal land 

management, but does not reach to the local community adjacent to federal 

lands.  

In areas where the population is more urban or ex-urban, women may 

provide these same stakeholder engagement roles, but exhibit less power in 

uniting the community to establish their own informal governance or socially 

acceptable practices surrounding recovery and mitigation, largely due to the 

fact that in rural communities, they are not confined by already established 

policies and regulations that determine the breakdown of rules by which 

levels of government and citizens must interact with the land and one 

another. 
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This system of informal governance that is oftentimes forged by 

women in small, rural communities, with little regulation, serves to act in place 

of formal regulatory practices and changes to any existing regulation, as in 

these areas, there may be little acceptance regarding regulation changes, 

zoning and building codes, laws determining management of federal-adjacent 

lands, mistrust of government entities, or negative feelings towards the Forest 

Service or federal lands managers.  

Through grassroots coalition building, led by well-connected women in 

small, rural communities, changes to socio-cultural norms and expected fire 

mitigation practices of home and landowners may achieve similar results as 

regulatory practices in larger communities. However, community members 

have a greater chance to weigh in on practices acceptable to them, may feel 

that their concerns are heard, and are more likely to trust emerging informal 

community leaders to take the needs of their own community to the table 

when considering changes in management and mitigation.  

 
CONCLUSION 

In areas where there were no women in mid to high-level leadership 

roles in communities or natural resources, we found that levels of 

coordination between state and local fire agencies to be insufficient, and at 

times, hostile. Particularly in this case, women in leadership roles were not 

referred to or mentioned by male decision-makers.  

The absence of women involved in rural fire and community 

management was noticeable in that male interview subjects did not seem to 
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know the people of their small communities, and what roles other decision-

makers played in town, despite having lived in the area for most of their lives. 

Also, their recorded response to the presence of female-identified 

researchers implied that they had not worked with women on natural resource 

management, particularly wildfire issues, in the past. 

Areas for future research include delving deeper into the work of 

women in mid to high-level positions of power to connect other to other 

institutions, and their development of strategic planning in other hazards. 

Additionally, comparisons between connections between white women and 

their communities, and the work of women of color in rural areas, (such as 

Latinx and Native communities), would provide valuable insight as to how 

hazard mitigation planning focuses on WUI areas, affluence, and powerful 

group affiliations (Cloke & Little 1997).  

The policy implications of women’s roles in connecting formal and 

informal institutions in their area, ensures that these governance structures 

work together to develop risk management and hazard mitigation plans. It is 

suggested that agencies in rural areas employ more women and minorities, 

(especially as out-migration from rural areas increases (Sumner 2005)), to 

increase connectivity and transparency among institutions. As the risk of 

wildfire at the WUI grows, traditional mitigation and fuels reduction practices 

lose effectiveness, and so, the inclusion of collaborative efforts through 

women’s traditional roles, may bring new avenues of promoting community 
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preparedness, and increase institutional knowledge of culture, values, and 

norms surrounding resident use of the wildland and property. 

In lieu of regulation, and without rural women in the response and 

preparedness for disaster, might be “business as usual”. Grassroots 

mitigation efforts would likely not take place. In the absence of changing 

governance and regulation in rural fire-prone areas, locally driven stakeholder 

engagement is often groundbreaking change for the public sector and in 

natural resources management, and is more successful, connected, and 

values and community driven when women are involved as leaders.  
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CHAPTER 3: INSTITUTIONAL DESIGN AND DEFINING REBUILDING 

 
 
 
Dominant Formal and Dominant Informal Institutions: Individual 
community definitions of rebuilding in urban and rural contexts 
 
 
ABSTRACT 
 
Natural hazards literature states that rebuilding after disaster is a lengthy 

process, involving not just recovery practices, (such as rebuilding structures 

and returning to “life as normal”), but as the development of strategies for 

mitigation and reduced impact for future hazards and disasters (Tootle 2007). 

However, these studies focus on large-scale, single events, particularly in 

metropolitan areas, where resources are plentiful and issues like program 

management, mitigation practices, and formal governance adjustments are 

carried out through established decision-making institutions. Additionally, 

these established institutions, with written rules and expected means of 

operation and policy changes, are supported by a multitude of informal 

stakeholder groups and other informal organizations, who may have power to 

influence policy changes. In rural areas, the presence of formal institutional 

changes are not widely accepted, due to their isolated nature. Because 

wildfire is recurring, and often a small-scale event affecting single 

communities, our research focuses on why people rebuild in fire-prone 

regions, and how the word, rebuilding, is defined across communities, 

particularly between urban and rural populations, where formal institutional 

availability varies.  Definitions of rebuilding are different based on the capacity 
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to develop, enact, and enforce policy changes. This research uses a 

qualitative approach to understanding the differences in definitions of 

rebuilding across community and dominant institutions within these fire-prone 

regions.  

 
 
INTRODUCTION 

Following wildfire and the destruction of homes or public and 

community infrastructure in wildfire-prone regions, state and/or local 

regulations may change the nature of how these communities can rebuild. 

The rebuilding and restructuring of communities requires input from decision-

makers, collaborative members, residents, local businesses, and other 

stakeholders in the community. 

After a natural disaster, people may be recovering from emotional, 

social, and economic damage due to structural and intangible loss. Therefore, 

decision-making and policy changes may be difficult to agree upon, enforce, 

or address in their entirety. These decisions may not address the needs of the 

community in terms of future wildfire mitigation (Adger et al. 2009; Collins & 

Bolin 2009; Platt et al. 2002; Stevenson et al. 2010). 

Because of their size, larger disasters have greater participation from 

larger, more formal institutions, with greater economic benefits and visible 

long-term benefits. Those institutions that manage small impact natural 

disasters, such as wildfire, are generally small in scale, focus on local 
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community needs and resources, and may be scattered across the landscape 

(Mockrin 2014). 

Definitions of rebuilding following disasters, are split into two phases – 

recovery and rebuilding. The recovery phase focuses on short term solutions, 

returning to “life as normal”, clean-up following the disaster, and adjusting to 

life post disaster. This phase may also include reconstruction of buildings or 

structures lost in the disaster (Flint and Luloff 2005). The rebuilding phase 

refers to long term changes made within the community, particularly those 

that mitigate future risk and plan for other catastrophic events. These 

rebuilding processes involve decision-makers at different levels of institutional 

governance, buy-in from the public, and the capacity to enact and enforce 

policy or regulatory change surrounding resilience processes (Tootle 2007). 

In our case studies, participants’ definitions of “recovery” and 

“rebuilding” differed greatly across the urban and rural divide. Communities 

defining rebuilding in their own terms became important, particularly in the 

case of rural areas, where dissent from traditional academic definitions of 

rebuilding was common, and grassroots and collective actions surrounding 

recovery and mitigation was more favorable. This research focuses on 

communities that have experienced catastrophic wildfire events, and how the 

prominence of dominant formal or dominant informal institutional governance 

in these areas, influence the capacity to recover and rebuild. While all 

communities described themselves as having rebuilt, community definitions of 
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“rebuilding” hinged on local institutions’ capacity to develop, enact, and 

enforce policy changes, while adhering to local norms and expectations.  

 
 
LITERATURE REVIEW  

Studies of rebuilding after natural disaster, though focusing largely on 

one-time, large scale events, employing large-scale formal institutions, split 

the rebuilding process into two stages: 1) the recovery phase – a short-term 

process focused on returning the community back to “business as usual”, and 

2) the rebuilding phase – long-term planning, policy, and societal changes 

that mitigate future risk (Miller 2010). 

Definitions of rebuilding across communities and disaster types may 

differ, as communities are thrown from the status quo during disaster, and the 

recovery period serves as a time to regroup and define what a rebuilt 

community looks like, and what a new normal might be (Miller & Rivera 2010). 

Because socio-cultural, economic, political, and environmental factors, among 

others, must be considered in the study of rebuilding, (Tootle 2007), 

strategies and outcomes for recovery and rebuilding may differ, depending on 

community context and the existing conditions before the hazard event (Bates 

& Peacock 1989; Quarantelli 1999). 

While federal aid or insurance payments have been determinants of 

some communities’ abilities to rebuild following disaster, Grant money is often 

focused purely on housing recovery, rather than community infrastructure. 

Here individual needs are addressed, but not the rebuilding of community 
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infrastructure and its resilience to future hazard risk (Spader & Turnham 

2014). Still, rebuilding post-disaster does not simply include restoring 

structures like homes and buildings, but refers to the process by which 

communities develop around the knowledge and threat of future hazards 

(Chandra & Acosta 2009). 

To understand the nuances of rebuilding and recovery practices, they 

have been modeled theoretically, but currently, these models only focus on 

those large scale, one-time, disasters where populations are not only denser, 

but more heterogeneous and urban. However, in these theoretical models, a 

subset of the heterogeneous population has been isolated to study certain 

aspects of neighborhoods or sub-communities, rather than the collective 

identity and shared values of the community holistically (Bates & Peacock 

1989; Flint & Stevenson, 2010; Nigg 1995; Nigg & Tierney 1993). 

Flint and Luloff, (2005), designed a model accounting for long-term 

recovery, including environmental and social processes. These communities 

are more likely to take collective action for long-term recovery, if they have 

the community capacity and economic strength to act (Brennan & Flint, 2007; 

Kim & Marcoullier, 2016). Still, wildfire recovery, because of its small scale, 

tends to rely on individual communities’ capacity to act and determine areas 

for mitigation and holistic rebuilding practices. Currently, individual community 

recovery and grassroots initiatives following disaster tend to focus on 

international development, rather than in the context of the United States. 
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Our study fills gaps in the literature by asking communities to define 

“rebuilding” themselves, and asking communities themselves, whether they 

feel that they have rebuilt. We intend to fill these gaps in the literature through 

semi-structured interviews with key informants that discuss personal accounts 

of rebuilding, whether the informants feel that their community has been 

rebuilt following catastrophic wildfire, and how rebuilding has been defined in 

their community.  

Some of these confirmations of personal and institutional notions of 

rebuilding may be contrary to the scholarly definition of rebuilding, and include 

the presence of recurring natural disasters, policy or regulatory changes in 

some urban areas, weaker institutions in rural areas, the localized nature of 

wildfire, local and neighborhood mitigation tactics, and a focus on community-

wide, or social and cultural values (institutional values), that influence 

rebuilding.  

 
 
INSTITUTIONAL ANALYSIS AND DEVELOPMENT THEORY  

The study of institutions is well suited for communities that have 

experienced wildfire, as the goal of the framework itself, is to organize the 

capabilities of the institution based on the interactions between the actors, 

factors, and sectors of that institution, or community, in this case. It is still 

important to consider that while the actors are not rational, they are acting 

based on the expectations within their “action arena,” or within the social and 

cultural norms of their communities and decision-making organizations.   
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Elinor Ostrom’s Institutional Analysis and Development framework 

(IAD) assumes that actors within an institution, here a community, not only act 

within their perception of utility maximization and trade-offs between material 

and tangible goods, but that they also adhere to a set of both established and 

inherent rules and regulations that determine how they may act in any given 

situation. These established and inherent rules include entities such as social 

norms, attributes of the community, economic structure, political structure, 

current rules in use, and the physical and material conditions and limitations 

of their surroundings (Ostrom 2005).   

Institutions in wildfire management in the US contain social, economic, 

political, and policy aspects. Institutions are found at the federal, state, and 

local levels, and these institutions make decisions that trickle down from the 

top level (federal) to the bottom level (local and communal) in their practices 

and enforcement. These institutions are nested, and federal forest and wildland 

fire policy begins at the federal level. Federal decisions build the context for 

which state decisions are made, and these contexts build the context for which 

local decisions are made. 

The way in which actors interpret rules and social norms influences 

how they enact change or policy, while individuals must consider the 

expectations and rules of the institution, or community, at multiple levels 

before decision-making or regulatory change. The IAD is a way to analyze the 

differences in our communities through interactions between existing and 

changing conditions, how people change based on cultural and physical 
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resources available to them. Existing conditions before and after fire, are 

determinants of how shifts in policy and culture may take place. The structure 

of the community affects the Action Arena – or, how things play out between 

the assumed rules in use, attributes of the community, and the conditions of 

the community, and how policy is made or siphoned through decision-making 

institutions, to determine outcomes, and the ways in which outcomes are 

developed.  (Ostrom 2005).  

 

Figure 3.1 A Framework for Institutional Analysis 
Adapted from E. Ostrom, Gardner, and Walker (1994, p.37) 
From: Institutional Rational Choice, (Ostrom, 2005), in Theories of the Policy 
Process, Paul Sabatier, ed., p. 27. 

 

 

 
 
 Figure 3.1 demonstrates Ostrom’s process for Institutional Analysis 

and Design, where the physical and material conditions, combined with 
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attributes, demographics, and norms of the community, combined with the 

inherent and implied rules or norms in use, determine what sorts of actions 

the community can take in the development of new policies. These actions 

combine the situational aspects of the community, with the available actors. 

The patterns of interactions between institutions and actors within the 

community, combined with the criteria by which they evaluate policies, 

inherent rules, and community context, determine policy outcomes and 

changes, which then alter the context of the community, creating a feedback 

loop. 

Institutions in fire-prone communities may vary based on community 

type and landscape type. Institutions determine the rules-in-use for that 

community, what is normal practice for an institution in each community, and 

what sorts of institutional efforts will be accepted by the community in terms of 

fire mitigation and adaptation. Because fire-prone communities vary, the nature 

of their community decision-making institutions also vary. Developed areas, 

closer to urban centers, often rely on dominant formal institutions, while rural 

communities, largely rely on dominant informal institutions for recovery and 

rebuilding decision-making and local changes. Informal institutions imply those 

that arise out of grassroots initiatives, interests, have fewer written rules and 

regulations, and can influence change. We think of formal institutions as those 

with a set of written rules and laws, are established as rule-abiding or rule 

setting, and can enact change in terms of wildfire planning and mitigation.  
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Formal institutions here, operated within a system of embedded rules 

and regulations, and use the resources that they are given to make decisions 

on behalf of the people and the landscape. Informal institutions, use imbedded 

inherent rules, unspoken norms, and understand that no one makes completely 

autonomous or independent decisions. Here, individuals may be embedded in 

communities where initial norms of fairness and conservation may change the 

structure of the situation dramatically. Informal institutions are often made up 

of the people of the community, and understand inherently that people don’t 

act independently of their environment, don’t always pursue personal efficacy, 

or rational choice. Instead, people in informal institutions focus on 

“conformance to general morality”. While the formal institutions may be 

concerned with governing the people, informal institutions are largely 

concerned with engaging the people and providing information to the people 

around how they might interact with the environment, while still maintaining an 

understanding of social norms and how different people in the community may 

operate (Ostrom 2005). 

Table 3.1 Dominant Institutions & Typical Forms of Governance 
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Dominant 

Institution 

Types 

Informal* 

Formal** 

Local State Federal 

Institution 

Type 

   

Social Community 

Collaboratives** 

Environmental 

Groups* 

Religious Groups* 

Community 

Groups (Elks, 

Garden Clubs)* 

Outdoor 

Recreation 

Groups* 

School 

Affiliations, 

PTA** 

Universities** Environmental 

Groups (Sierra Club, 

etc)** 

Economic Community 

Collaboratives** 

Local Grants, 

Programs** 

Fundraisers* 

City 

Planner/Manager** 

Timber Industry** 

State Match 

Grants** 

State Emergency 

Manager** 

State Forest 

Service** 

Federal Grants** 

FEMA Assistance** 

National 

Laboratory** 

USDA Forest 

Service** 

National Park 

Service** 
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  Institutional knowledge of how a community might respond and adapt 

to wildfire mitigation and hazard management understands the social, political, 

and economic context of the communities they work with. Although institutions 

at the local level are nested within the state and federal contexts, local 

institutions are important because they consider the unique factors of each 

community, and understand that policies made at the state and federal levels 

may not always take the community’s unique resources into account (Ostrom 

2005). 

Communities with dominant formal institutions often have the 

resources to create and broaden a greater number of informal institutions to 

set agendas or influence the decision-making processes of formal institutions. 

Communities that have fewer resources and less institutional capacity rely on 

Political Rural Fire 

Departments*/** 

Public Utilities** 

City Mayor** 

City 

Planner/Manager** 

Emergency 

Management 

Services** 

School Board** 

County 

Commissioners** 

Water 

Authority** 

State Forest 

Service** 

Universities** 

Fire Learning 

Networks*/** 

State Fire 

Services** 

Transportation** 

USDA Forest 

Service** 

Federal 

Firefighting(USFS)** 

National Park 

Service** 

Tribal** 

Forest Regs, 

Congress** 

National Labs & 

Federal Employers** 
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informal institutions to make decisions in the communities. In communities 

with little institutional capacity, and more homogenous values and 

demographics, they may resist regulations from formal institutions (which are 

oftentimes not located locally), and therefore may need to create their own 

informal institutions to address mitigation and fire adaptation, while reflecting 

the community’s unique needs. 

We examined nine unique cases across the United States, with varied 

physical and material attributes, community attributes, institution types, rules-

in-use within these institutions, and actors. We sought to understand how 

unique communities defined rebuilding, whether they thought they had rebuilt 

following wildfire, and what informed their decision – even if their definition of 

rebuilding differed from the literature’s definition of post-disaster rebuilding. 

 

DATA ANALYSIS 

We conducted semi-structured interviews in nine communities across 

the United States, with public officials, policymakers, key stakeholders, and 

prominent community figures. Our interviews addressed whether the 

informant felt that the community had rebuilt following the fire, who was 

involved in rebuilding, what strategies the community used to rebuilt, and why 

the informant felt the rebuilding process had taken place. 

Data collection took place between December 2013 and October 2015. 

Following a review of available documents regarding wildfire history in the 

region, building and zoning codes, demographics, and current hazard 
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mitigation techniques, interviews were recorded by researchers and then 

transcribed by a transcription service.  

Debriefing following each interview in our study occurred between two 

or more researchers, to compare themes and comments from prior interviews 

or cases. Transcripts were checked by the primary investigator of the project, 

and a codebook was developed by the authors, which accounted for interview 

accounts, community institutional resources, such as Community Wildfire 

Protection Program manuals, and other community planning documents; and 

secondary sources such as newspaper articles, editorials, and community 

observation notes. To ensure for validity, interviews were coded for 

preliminary and secondary themes, first, by hand and review of interview 

transcripts, and then using NVIVO qualitative data analysis software. Weekly, 

researchers cross-checked their coding with one another across case studies, 

themes, and data type. 

Communities were then divided into two types of institutions: Dominant 

Formal and Dominant Informal according to the key decision makers that 

were identified during interviews, and during secondary and tertiary 

documents, and analyzed for institutional patterns via Ostrom’s Institutional 

Analysis and Development Theory.  

 
 
RESULTS  

Our institutional analysis led us to differing themes between 

communities with dominant formal institutions and communities with dominant 
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informal institutions. Rebuilding practices in communities with prevailing 

formal institutions focused on reconstruction of homes and public 

infrastructure through the implementation of policies regarding building codes, 

vegetation management policies, and the development of hazard protection 

plans, or things like Community Wildfire Protection Plan. Rebuilding practices 

in communities with dominant informal institutions focused on individual 

rebuilding of homes, avoiding regulations regarding mitigation, and changing 

the mindset of the community around fire risk. 

Some communities considered themselves to be rebuilt because they 

could receive insurance payouts or FEMA grant money.  We shy away from 

this definition of rebuilding and recovery because definitions of rebuilding and 

recovery express that they encompass not only what happens after a 

disaster, but also the responses to the disaster that lead to planning and 

preparedness for future events. This funding was initially provided to kick-start 

the recovery process, by recuperating losses. Funding was provided so that 

communities could focus on the future of hazard mitigation in their 

community, developing more resources and tools for planning, and mitigation 

and recovery strategies for wildfire in coming years. 

Below, in table 3.2, the criteria used to define the variation in our case 

studies is shown, to understand the context of communities with dominant 

formal and dominant informal institutional governance. There is a noted 

difference between rural and urban/suburban communities, with rural 

communities having more informal institutions, and urban/suburban 
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communities having more formal institutions. Table 3.2 also shows the 

contexts of the communities, and how aspects such as rurality, land use, 

socioeconomic status, and political affiliation, lend themselves to the use of 

dominant formal or dominant informal institutional governance.  

Overwhelmingly, rural areas, largely conservative in their voting 

preferences, identified more grassroots and informal governance structures, 

particularly in lieu of formal regulatory practices following wildfire. Urban and 

suburban areas, with larger populations, greater infrastructure, and growth to 

manage, relied heavily on formal institutions. Where community members 

were, at times, resistant to regulation, given their voting patterns and place of 

residence within their community, understood the need for formal rules 

surrounding their community, and were often forced to compromise. 
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Table 3.1 Case Study Site Selection Criteria  
(Duplicate of Table 1.1) 
 

 
 
 

Below, a list of communities with dominant formal and dominant 

informal institutions used in recovery and rebuilding practices. It is noted that 

rural areas relying on formal governance structures did so in the presence of 

federal agency location within the community, such as the military, USDA 

Forest Service, National Park Service, or National Research Laboratory. 

Site Landscape 

Type 

Political 

Affiliation 

Socioeconomic 

Status 

Community 

Type 

Ignition 

Source 

Economy 

base 

Land Use Cutural 

context  

Other 

Hazards 

Monastery 

Complex – 
Goldendale, 

WA 

Conifer 

Forest 

Republican $ Rural, 

Forested 

Tractor-

trailer 
defect 

Tourism, 

Forestry 

Timber Pacific 

Northwest 

Earthquake, 

Landslides 

Possum 

Kingdom – 
Possum 

Kingdom 

Lake, TX 

Grassland, 

Shrubland 

Republican $$$$ Suburban, 

Resort 

Disputed Tourism Housing 

Growth 

South Drought 

Monument 

– Sierra 

Vista, AZ 

Desert  Republican $$ Rural, 

Military 

Human 

ignition - 

disputed 

Military Military Desert 

Southwest 

Drought 

Caughlin 

Ranch – 
Reno, NV 

High 

desert 
shrubland 

Democrat $$$ Suburban. 

Ex-urban 

Electrical 

fire, high 
winds 

Lottery, Misc. Housing 

Growth 

Western 

Mountain 
Region 

Drought, 

Earthquake 

Highway 

31 – North 
Myrtle 

Beach, SC 

Peat, sub-

tropical 
coastal 

forest 

Republican $$$ Suburban, 

Resort 

Residential 

debris 
burning 

Tourism, 

Resorts 

Tourism, 

Resort, 
Beachfront 

Mid-

Atlantic 
South 

Hurricane, 

Flooding 

Loco-
Healdton – 

Duncan, 

OK 

Grassland Republican $ Rural, 
Agriculture 

High 
winds, 

arcing 

power 
lines 

Agriculture Agriculture South/Great 
Plains 

Tornadoes, 
Flooding, 

Fracking 

Induced 
Earthquake, 

Drought 

Wallow – 

Apache 

Co., AZ 

High 

desert, 

alpine 

forest 

Republican $ Rural, 

Forested 

Unattended 

campfire 

Tourism Tourism, 

Recreation, 

Timber 

Southwest Drought 

Las 
Conchas – 

Los 

Alamos, 
NM 

High 
desert, 

conifer 

forest 

Democrat $$$$ Suburban, 
Exurban, 

Federal 

Lands 

Downed 
power 

lines 

Federal 
agencies, 

LANL 

Recreation, 
National 

Park 

Desert 
Southwest 

Drought 

Station – 

Los 

Angeles 
Co., CA 

High 

Desert, 

Conifer 
Forest 

Democrat $$$$ Ex-urban Arson Misc., 

Entertainment 

Industry 

Aesthetic Southern 

California 

Earthquake, 

Drought, 

Debris 
Flows 
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Communities with Dominant Formal Institutions Used in Rebuilding: 

Los Angeles, CA (Station Fire); Los Alamos 

NM (Las Conchas Fire) 

Reno, NV (Caughlin Ranch Fire) 

North Myrtle Beach, SC (Highway 31 Fire) 

Sierra Vista, AZ (Monument Fire) 

 

Communities with Dominant Informal Institutions Used in Rebuilding:  

Possum Kingdom Lake, TX (Possum Kingdom Lake Fire) 

Goldendale, WA (Monastery Fire) 

Duncan, OK (Loco-Healdton Fire) 

Apache County, AZ (Wallow Fire) 

 
Table 3.3 below, isolates the trends among dominant formal 

institutions and dominant informal institutions in rebuilding. Themes, a. code 

enforcement and written rules, b. rebuilding individual homes, c. funding for 

rebuilding, d. outreach and fire risk education, e. outreach and fire-risk 

education, f. institutional roles, regulation, and policy-making, and g. 

community connectedness, show these two distinct institutional developments 

regarding rebuilding and fire risk management, and the differences in how 

these institution types defined rebuilding. The themes described below, 

express the differences in responses between two distinct types of 
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governance, and the ways in which they view recovery and rebuilding 

practices in their area. 

 

Table 3.3 Components of Rebuilding: Formal/Informal Institutional 
Definitions 
 

Components of rebuilding 
Dominant Formal 

Institutions 
Dominant Informal 

Institutions 
   

Code Enforcement and written 
rules 

Accepted, major 
aspect of definition 

of rebuilding Rejected 

Rebuilding individual homes 

Aid coupled with 
income, major 

aspect of definition 
of rebuilding 

Dependent on Aid, 
moderate aspect of 

definition of 
rebuilding 

Funding for rebuilding 

Minor determinant 
of community 

rebuilding 

Major determinant 
of community 

rebuilding 

Outreach and fire-risk education 

Easily accessible, 
implied in 

development of 
CWPP, emergency 
management docs, 
neighborhood/HOA 

code changes 

Not easily 
accessible, 

provided by formal 
institutions, street-
level bureaucrats, 

not always 
accepted 

Institutional roles, regulation, and 
policy-making 

Some pushback, 
compromise 

between residents 
and formal 
institutional 

changes 

Pushback from 
residents, little trust 
of formal institutions 

Community-connectedness 

Not a key 
component of 

defining rebuilding 
Key component of 
defining rebuilding 

 
 

Code Enforcement and written rules 

There was a stark difference between communities with dominant formal and 

informal institutions. Those with dominant formal institutions had the capacity, 
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institutional organization, and power over the community to adjust and enact 

new policies, codes, and regulations regarding rebuilding. Dominant informal 

institutions did not consider codes and regulation changes to be an aspect of 

their rebuilding, focusing instead on rebuilding homes with small changes, 

often promoted by fire departments or local foresters.  

 
Dominant Formal Institutions 
 
“(The National Lab, the Forest Service, the National Park 
Service, and the County) were all partners in developing (the 
CWPP and new codes) and identifying the action items related 
to flooding, fires, earthquakes - all the common hazards for 
communities. We had numerous planning meetings, and re-
engaged the community and our stakeholders, and began 
working so we could get our product out.” – Los Alamos, NM 

 
 

Dominant Informal Institutions 
 
“(We) don’t want to turn around and bring in new regulations. 

  (We’re) just so relieved to be out from under that.” – Possum 
 Kingdom Lake, TX 

 
 
Because of contrast between regulatory adoption among formal institutions, 

and regulatory avoidance among informal institutions, scholarly definitions of 

“rebuilding”, shift in regards to rural communities. Here, community influence 

and social norms must influence changes to the ways in which people rebuild 

and understand how their rebuilding practice influences their future fire risk. 

Conversely, formal institutions understand and decide acceptable norms for 

the community to reduce fire risk, and enforce these rules accordingly. 
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Rebuilding individual homes 

In most cases, individual homes were rebuilt. In some areas, this 

meant that residents not only rebuilt to new standards and codes, but 

upgraded their homes and structures to include more amenities, square-

footage, and luxuries. In others, rebuilding was modest, dependent on 

insurance or federal aid, or foregone by families with fewer economic 

resources.  

While some neighborhoods in communities with dominant informal 

institutions had HOA’s that governed rebuilding, the overall response of these 

communities was to rebuild with the resources provided to them from 

insurance or recovery grants. In dominant formal institutions, codes and 

regulations regarding vegetation and building material requirements guided 

rebuilding. Additionally, families unable to rebuild in urban and suburban 

communities, due to cost of rebuilding, often relocated. 

 
Dominant Formal Institutions  
 
“The homeowner's association itself had the master policy.  So,

  that was a policy which basically rebuilt the units. And it was up 
 to their individual policies on whether they had upgrades or not.” 
 – North Myrtle Beach, SC 

 
 

Dominant Informal Institutions 
 
“So, (the funds that the community raised) helped a lot of people 

 be able to buy a used double wide trailer. The structures that 
 burned were single- wide, double-wides, shacks, things that 
 some of us might not live in and call a home.” – Goldendale, WA 
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The divide between formal and informal institutions rested on policies that 

resources that guided rebuilding. This included code and ordinance changes, 

for formal institutions and more urban, affluent communities. And, in rural 

areas, where informal institutions dominated, codes regarding rebuilding were 

not changed nor enforced, and rebuilding depended on federal aid, a family’s 

financial situation, and the quality-of-life standards of that area. 

 
 

Funding for rebuilding 
 
Because areas with dominant formal institutions tend to be more 

affluent, in terms of residents, business, and resources, residents did not 

always need insurance or federal aid to rebuild. Though in some cases, the 

money they received from aid was not enough to rebuild property to the same 

standards as the structure that had been destroyed by the fire. However, in 

many of these cases, residents coupled their insurance or federal aid payout 

with their own income to build new homes. In rural areas, where informal 

institutions were dominant, residents often depended on state declaration of 

emergency to qualify for federal aid. Oftentimes, because residents had fewer 

resources, the payout following the disaster determined whether they rebuilt.  

 
Dominant Formal Institutions 

 
“Our house burned to the ground. We got $85,000, which, in 
California, won't buy jack. You can write off fire losses, and I got 
$60,000 for the contents of the house. So, my whole life burned 
to the ground. I got $145,000, which, doesn't go very far in 
California. – Los Angeles, CA 
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Dominant Informal Institutions  
 
“The rebuilding of these communities and whether occupants 

 stayed there  or moved on, that would have dealt a lot with 
 FEMA reimbursement, insurance. A lot of these homes did not 
 have insurance.” – Duncan, OK 

 
 

Funding, affordability, and cost of living were important aspects in 

determining whether rebuilding individual homes was a component of the 

communities’ rebuilding practice. In the cases of urban, formal institutions, 

where the population and number of resources are greater, many people had 

the option to rebuilt. If they did not, they often took their insurance and 

relocated.  

In the case of rural communities, with informal institutions, those that 

could not afford rebuilding their homes were often isolated from friends or 

family with whom they could find temporary housing, and often chose to 

relocate. In some cases of rural communities, local stakeholder groups 

donated clothing, food, and sometimes, structures (in the form of trailers, etc), 

that could accommodate a family that had previously lived in these conditions. 

 
 

Outreach and fire-risk education 

Formal institutions at the wildland-urban interface had incorporated fire 

as a hazard in emergency management documents, fire stations, and city 

planners’ offices. Following catastrophic wildfires, there was often a greater 

push from these official governance structures to promote outreach and 
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education through HOA’s, schools, neighborhood groups, and citizen-based 

action committees. 

Because of rural areas’ lack of regulatory practice, and fewer 

resources to enforce codes and perform outreach, fire learning was often the 

responsibility of fire chiefs or involved citizens that promoted changing ideas 

surrounding fire risk in their communities. While some communities with 

primarily informal institutions were able to create mitigation plans and 

CWPP’s, they were often written by the fire and emergency management 

department, with little collaboration from various stakeholder groups and 

informal networks. 

 
 

Dominant Formal Institutions 
 
“The communities that have been Firewise help bring along the 
communities that haven’t yet. (They are) helpful when we go to 
homeowner associations to make presentations. South Carolina 
Forestry Commission hired a person who lives locally because 
demand grew so quickly after the Windsor Green fire.“ – North 
Myrtle Beach, SC 
 
“We are updating our comprehensive plan right now. By state 

 law, we update it every five years. I plan the environmental and 
 natural hazards chapter, Firewise, and what homeowners can 
 do.” – North Myrtle Beach, SC 

 
 

Dominant Informal Institutions 
 
“There is a county emergency plan and stuff.  What it all entails, 

 I cannot tell you. I know that it covers a lot of different areas. 
 What part as far as fire is written in it, I don't know.” – Duncan, 
 OK 

 
“After the two biggest fires in the nation, we're still dealing with 

 people that aren't going to cut trees, aren't going to take  
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 Firewise information in and use it. Even where you've got gran
 t money we're offering to do treatments;  you'd think they'd be 
 (excited) to be fire safe.” – Apache County, AZ 

 
 

These differences in outreach and fire risk education, are an example of how 

resources differ between dominant formal and dominant informal governance 

structures. Not only are formal governance structures more likely to practice 

fire risk mitigation before catastrophic fires, adopt new regulations and 

building practices, and employ collaborative efforts towards creating CWPP’s, 

they are also more likely to have access to education and resources that can 

be disseminated throughout the area. 

For informal governance institutions, citizens rely on the expertise of a 

few officials to create official plans and CWPP’s that mitigate their fire risk. 

And, due to their isolation and decreased access to fire learning networks, 

universities, and technology (Kimbrough, Guadgno, Muscanell, and Dill 

2013), individual citizens and informal institutions have less access to fire risk 

education materials, unless they are promoted by fire chiefs and emergency 

managers. In these cases, however, those that did promote mitigation 

activities and education, succeeded only when they had knowledge of 

individual residents and the nuances of the community. 

 
 

Institutional roles, regulation, and policy-making 

Institutional roles and how they define rebuilding in their community, or 

guide residents in recovery, is largely dependent on the urbanity/rurality of the 

community, its politics, socioeconomics, and cultural norms. The limits of 
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what communities will accept as new regulatory or rebuilding practices, are 

largely dependent on their trust of the agencies/institutions in the community, 

demographics, fire tenure, homogeneity, and length of residence.  

 
Dominant Formal Institutions 
 
“After we set up our mobile (city) permitting office, we also had 

 demolition permits that we issued and those were just, boom, 
 boom, boom, we were issuing them right on the spot.  But many 
 people cleaned up their property. I think the HOA gave people 
 18 months or maybe 24 months to rebuild.” – North Myrtle 
 Beach, SC 

 
 

Dominant Informal Institutions 
 
“Our fire chiefs association has really been pushing even to 

 have the county meet the – some of the national wildfire codes, 
 but they're not meeting them. One thing we've really pushed is 
 those areas there's not a lot of marked residence, or 
 driveways so we (now require) a blue reflective sign with 
 addressing. People aren't real receptive to wanting us to be on 
 their property.”  – Goldendale, WA 

 
 

In homogeneous communities with generational landholdings, and little tenure 

with catastrophic fire, residents are resistant to being told how to rebuild, and 

what they can do, from outside, formal institutions that are unfamiliar with the 

cultural norms of their area. For heterogeneous communities, particularly 

urban, where residents are accustomed to the provision of services and 

regulations by overarching formal institutions, they may push back on 

regulatory changes, but accept that some sort of regulatory change will be a 

component of how their community must rebuild. 
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Community-connectedness 

Finally, a mechanism of rebuilding, at an emotional and subconscious 

level, is the amount of community-connectedness, or “team-building” that a 

community builds during the course of the disaster and recovery. In rural 

areas, (where informal institutions dominate), these institutional contacts 

promote successful rebuilding and recovery strategies from the ground, as 

most people know their neighbors, or are involved in their small community in 

some way. For those in urban areas, some may know their neighbors, but are 

more reliant on formal institutions to help them fund, plan, and reconstruct 

their homes and businesses.  

 
Dominant Formal Institutions 
 
“I would think anytime you go through a catastrophic event you

  would have a bond. But, we don’t know for certain. That would 
 be my guess.” – Reno, NV 

 
Dominant Informal Institutions 
 
“I wish everybody could experience a crisis in this community, 

 you just don't ever get a chance do that in town. It was such an 
 important experience to see how people worked together and 
 how people took care of each other.” – Possum Kingdom Lake, 
 TX 

 
 
Community-connectedness is largely dependent on whether communities are 

more individualistic and localized. In larger urban contexts, while homes may 

be situated closer together, residents do not rely on local businesses, 

establishments, or long-term residents to build resources, as there is greater 

variety of resources.  
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Here, we found that while community connectedness and increases in 

morale were not important components of rebuilding in urban areas with 

dominant formal institutions, these were often huge markers of rebuilding for 

rural areas, where working together made the community more prepared to 

work together again and help one another in times of disaster. 

 
 
DISCUSSION 

Our research of styles of institutional governance, showed that most 

communities thought that they had rebuilt. This was based on their perceived 

capacity to rebuild (in its academic definition), according to how they saw their 

community and its functioning during and directly after the fire, and the end 

result of recovery and efforts to restore the function of the community to 

normal. Communities and institutions also considered the efforts by which the 

stakeholders in question enacted change. However, these communities 

differed in their definition of what rebuilding was, based on the dominance of 

formal or informal institutional decision-making in their community, its social 

and resource contexts, and what they thought their community was capable 

of doing in terms of psychological, physical, infrastructure, and institutional 

rebuilding.  

Communities with formal institutions tended to be more urban or 

suburban, had greater capacity in terms of economic, educational, and social 

resources, and had more heterogeneous and larger populations. Those with 

dominant formal institutions defined rebuilding that refers to the traditional, 
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academic definition, as outline in the literature. This included aspects of 

recovery, regulation change, physical rebuilding, and preparation and 

mitigation for future catastrophic wildfire. 

Communities with dominant informal institutions were rural, had little 

capacity to enact changes in terms of social acceptability, economic, 

educational, and social resources, and had more homogeneous and smaller 

populations. Additionally, more women became active in the community as a 

function of their job, volunteerism, and expected roles in building relationships 

among neighbors. The definition of rebuilding in these areas, way guided by 

the success of recovery practices, achievement of emergency aid, and the 

feeling of rising morale and closeness among residents, along with increased 

collective-action or collaboration of citizens in the community. 

The two types of institutional situations (dominant formal, dominant 

informal) have different goals in enacting policies, or, in the case of informal 

institutions, acceptance of fire and preventing structural damage. These two 

types of institutional situations have different goals, because they have 

different capacities to act, different community attributes, rules-in-use, and 

differing material conditions that govern the acceptance of decision-making 

types (formal – regulatory, informal – collective action) that will change the 

nature of how their community responds and adapts to fire. 

These formal and informal institution types are different, because in 

formal institutions, success is based on efficiency, regulation changes, 

coordination between agencies, information dissemination and sharing, 
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development of emergency management strategies, and certification-seeking 

(such as Firewise or Fire Adapted Communities). In informal institutions, 

success is based on capacity building, feelings of rebuilding, morale, 

connectedness within the community, ability to modify social norms around 

fire and management, the development of community action plans, and the 

status of completed recovery efforts. 

Figures 3.4 and 3.5 use Ostrom’s (2005) IAD framework to compare 

community context, conditions, resources, and inherent rules in use between 

communities with dominant formal institutions (Figure 3.4) and communities 

with dominant informal institutions (Figure 3.5). These figures consider the 

difference in context between different governance types, and then use the 

available institutions, dominant formal and informal, to examine the patterns 

of interactions and decision-making processes these institutions make in 

terms of rebuilding. The evaluative criteria available to these two types of 

institutions, is dependent on what the norms of the community may be, their 

willingness to accept changes, and the resources used in changing and 

enforcing risk management and mitigation strategies. From here, the patterns 

of interactions and institutional contexts, determine the outcomes, or the new 

policies and mitigation strategies, which shift the context of the community 

and its understanding of what rebuilding and adaptation look like. 
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Figure 3.2 Applied IAD Framework for Dominant Formal Institutions 
Adapted from E. Ostrom, Gardner, and Walker (1994, p.37) 
A Framework for Institutional Analysis 
From: Institutional Rational Choice, (Ostrom, 2005), in Theories of the Policy 
Process, Paul Sabatier, ed., p. 27. 
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Figure 3.3 Applied IAD Framework for Dominant Informal Institutions 
Adapted from E. Ostrom, Gardner, and Walker (1994, p.37) 
A Framework for Institutional Analysis 
From: Institutional Rational Choice, (Ostrom, 2005), in Theories of the Policy 
Process, Paul Sabatier, ed., p. 27. 
 
 

 
 
 

Figures 3.4 and 3.5 demonstrate how the Action Arena explains how 

the actors consider the attributes of the community and the conditions at play, 

in accordance with the rules-in-use, to make decisions that advance policy, 

regulatory, or social changes surrounding fire recovery and mitigation. While 

communities with dominant formal institutions and informal institutions have 

differing attributes of the community, physical and material conditions, and 

rules-in-use, the important difference is in the action arena. Where the action 

arenas are different, are when the patterns of interactions between agencies 

or stakeholders are determined. These patterns, through the inherent rules 

within institutions (here, communities), determine how policy or community 
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changes are made. Here, outcomes are dependent on the actors, their 

situations, and their inherent nested rules.  

The nature of these institutions – formal or informal – their actors and 

the situations in which they found themselves (aka their ability to act to 

change mitigation policies or regulatory practices), defined the outcomes and 

how they might reach them. Additionally, in areas with greater numbers of 

formal institutions, there were different decision-making hierarchies than in 

those that are largely governed by informal institutions. 

The action arena explains how the actors consider the attributes of the 

community and the conditions at play, in accordance with the rules-in-use, to 

make decisions that advance policy, regulatory, or social changes 

surrounding fire recovery and mitigation. While communities with dominant 

formal institutions and informal institutions have differing attributes of the 

community, physical and material conditions, and rules-in-use, the important 

difference is in the action arena. Where the action arenas are different, are 

when the patterns of interactions between agencies or stakeholders are 

determined. These patterns, through the inherent rules within institutions 

(here, communities), determine how policy or community changes are made. 

Here, outcomes are dependent on the actors, their situations, and their 

inherent nested rules. 

Formal and informal institutionally dominated communities tended to 

act different in their development and enforcement of rules and regulations in 

response to recovery and rebuilding. This was largely due to capacity, and 
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the ways in which regulations were enforced prior to the wildfire event and 

during recovery. Formal institutions tended to enforce regulations through city 

and county officials that carried out rules in tandem with state and federal 

regulations or enforcement agencies. Informal institutions tended to practice 

enforcement of socio-cultural shifts and rules changes through an understood 

inherent desire for acceptance and inclusion in the community. Here, state 

and federal agencies may be present in the community, but do not often 

coordinate with local officials or stakeholders, and may have little influence 

over local policies or management of the wildland. 

Figure 3.6 departs from Ostrom’s Framework for Institutional Analysis 

(2005), and examines how interview respondents from communities with 

dominant formal and dominant informal institutions, respectively, described 

the policy-making and rebuilding processes in their communities. While 

communities with dominant informal institutions had a top-down approach to 

creating new forms of policy, regulation, and mitigation practices, dominant 

informal institutions often by-passed regulations already in place, to create 

new strategies that worked within the context and acceptability of new norms. 

This was due to their isolation from formal governance and its enforcement, 

and the desire to consider the unique cultural and political aspects of the 

area. Dominant formal institutions enacted rules and regulations regarding 

building codes, management of the wildland, homes, and vegetation, and 

found that they had the resources to enforce these policy changes. Dominant 

informal institutions found that resources for enforcement and policies 
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regarding rebuilding, were often at odds with industry practices, traditional 

ways of life, and community politics.  

 
Figure 3.4 Institutional Processes of Rebuilding Decision-making 
 

 
 
 
 

While in dominant formal institutional contexts, grassroots stakeholder 

groups were able to lobby for changes that reflected community values to 

decision-makers at the top, dominant informal institutions exhibited an 

interplay between local officials and stakeholder groups – where, unlike their 

dominant formal institutional counterparts, citizens and informal groups 

determined whether or not they found mitigation strategies acceptable. In 

dominant formal contexts, officials in governmental power made the rules, 

and citizens adjusted. In dominant informal contexts, citizens and informal 

groups expressed what was acceptable, and regulations and norms were 
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designed around what the community was willing to do, in terms of rebuilding 

and fire-risk mitigation. 

Our definition of rebuilding and recovery were narrow at the beginning 

of our study. We thought that policy changes, the development of 

Comprehensive Wildfire Protection Programs, Firewise programs, updated 

building and zoning codes, and reconstruction was rebuilding. But, the 

communities differed in their sense of rebuilding. They accounted for social 

and emotional growth, and expressed the importance of community 

connectedness in their rebuilding practices. 

The difference in policy or social norm change following fire doesn’t 

rely on the fact that dominant informal and dominant formal institution types 

are different, in the fact that they lie under federal and state regulations, it is 

that rural isolation and homogeneity in dominant informal institutional 

communities ensure that there are less policy enforcement mechanisms. 

Because of this, and political and social norms that are prevalent in these 

rural communities, enforcement of new regulations or policies may be viewed 

as negatively impacted rural life. Rural, informal communities, to change 

response to fire and preparedness for future fire, need to address recovery 

and rebuilding from the group up, to garner social acceptability of changes 

surrounding wildfire and rebuilding. 

While Tootle (2007), suggests that local governments may be too 

overwhelmed by disasters and may defer to state and federal governments, in 

our study, wildfires were localized, and affected a very small area. Because of 
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this, local governments were required to oversee developing management 

and mitigation strategies for future hazards. Additionally, outside policymaking 

and management was not viewed favorably, as those regulators were not 

knowledgeable of the unique social and cultural values of the community at 

large. Here, outsiders were not favored to assist the community in policy 

changes surrounding wildfire, as they did not “understand the collective 

identity” of the community in which they were working. 

Since recovery and rebuilding, in practice, is subjective, and because 

the threat of wildfire is recurring, communities in fire-prone regions may need 

to take only incremental steps toward rebuilding. These incremental steps are 

particularly important in areas where there are fewer regulations and a 

smaller number of institutions, where changes around hazard mitigation may 

need to occur through a shift in collective values and social norms.  

Though, per the scholarly definitions of both recovery and rebuilding, 

these communities may have only recovered, as “rebuilding” implies that they 

have taken steps toward mitigation and regulatory practices that ensure 

resilience against future hazards. However, in areas where wildfire is a 

recurring hazard, these rebuilding efforts may be stifled by hazards year after 

year, leaving communities little time to rebuild before they must attempt to 

recover again.  
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CONCLUSION 

Recovery and rebuilding are a) both processes which are constant, 

and b) social as well as environmental, as that many of our interview subjects 

viewed their communities as being rebuilt, even though they had necessarily 

changed policies or rebuilt structures. This pointed to something socio-

cultural, psychological, and was based on the “feeling” of community 

response among residents and decision makers. 

Communities with larger numbers of formal institutions – with 

regulations regarding mitigation and management – are less likely to define 

themselves as “rebuilt”, but more likely to define themselves as “recovered” or 

“rebuilt” per the definition outlined in the literature. Communities with high 

numbers of informal institutions – in the form of stakeholder groups and 

collaboratives – who chose to govern and mitigate changes in the ways they 

mitigated or managed for fire through informal institutions, were more likely to 

define themselves as “rebuilt”. These regions were more likely to bound 

rebuilding per their own definition and cultural context. 

The types of institutions available to a community, will determine the 

ways in which fire risk is understood, and how management plans are 

developed. Urban and suburban communities, with dominant formal 

governance structures, are more likely to accept formal policies and written 

rules from community officials. Rural areas and communities with dominant 

informal governance styles, are less accepting of outsiders and government 

officials regulating them from outside the community, and so policy changes 
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take on the identity of education, outreach, and socio-cultural shifts 

surrounding fire. In communities with dominant informal institutions, citizens 

perceive themselves as being in control and in greater power, as they 

determine what changes they are willing to make as individuals and as a 

community. In areas with dominant formal institutions, larger populations that 

are closer in proximity to governing bodies, are more willing to accept their 

community as a function of government, and will therefore compromise their 

individual beliefs and practices, to follow written rules and regulations. 

For federal, state, and county governance, these differences in local 

acceptance of mitigation strategies and new regulatory practices, show a 

considerable difference in how residents at the wildland-urban interface will 

apply risk-management techniques to their fire-prone communities. For those 

communities with dominant formal institutions, higher levels of government 

can expect that their written rules surrounding how fire is managed by local 

communities, will be carried out and enforced through local bureaucrats. But, 

for rural areas, where there are fewer instances of code enforcement, and 

where there are dominant informal institutions, federal, state, and county 

regulations may not be applied to residential understanding and mitigation of 

fire risk. Instead, state and county officials, should expect that their mitigation 

risk regulations and policies, function as mere suggestions in this space, and 

that their recovery and rebuilding expectations, may or may not be considered 

acceptable to community members. Here, state and county officials should 

work with local governments and community groups to create collaborative 
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strategies around wildfire as a function of environmental and ecological 

health, while considering the unique, independent nature of rural and informal 

institutions. 

Areas for future research include understanding the processes by 

which social norms surrounding wildfire, education about building materials 

and vegetation management, and local stakeholders and community leaders, 

engage with residents about fire-risk. As we examine the types of 

engagement, community knowledge, landowner pushback, and conflicts with 

industry (timber, agriculture, etc) that these community leaders face as they 

promote cultural shifts, rather than regulatory changes, we should also 

examine the differences in memory of destruction of infrastructure, time to 

recover and rebuild, and trust of informal community leaders versus formal 

governance structures and institutions. Because communities with dominant 

informal institutions were more likely to define themselves as “rebuilt,” but 

less likely to have rebuilt according to the scholarly definition, (that is, 

recovered their community in addition to creating long-term mitigation plans 

surrounding hazard risk), future research should be focused on understanding 

the long-term goals that residents have around hazards, how emergency 

management engages the community in understanding risk, and what 

incremental steps in rebuilding and management, are considered “big steps” 

according to residents preferring small, informal governance, and little formal 

intervention. 
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Definitions of rebuilding among communities with dominant formal and 

dominant informal institutions were different based on the capacity to develop, 

enact, and enforce policy changes. These definitions were often contingent 

on whether the community had dominant formal or dominant informal 

institutions at play in their community. Additionally, dominant institution types 

determined what type of recovery and rebuilding practices were possible, as 

well as acceptance of those practices. In the end, dominant institutional types 

didn’t determine whether communities saw themselves as rebuilt, but 

determined how communities defined themselves as “rebuilt” following the 

wildfire event in question. 
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CHAPTER 4 – RURAL, URBAN, AND FIRE ADAPTED COMMUNITIES 
 
 
 
What about rural?: Addressing shortfalls in the Fire Adapted 
Communities guidelines 
 
 
ABSTRACT 
 
The Fire Adapted Communities guidelines were created by federal, NGO, and 

other stakeholder members of the Fire Learning Network. These guides are 

aimed at enabling communities to take on the responsibility of fire adaptation 

and mitigation, through local efforts, policies, and shifts in behavior around 

wildfire. Using case study methodology, we found that not all local fire-prone 

communities can adopt all, if any of these suggestions, due to conditions of 

rurality, economics, politics, resources, and the absence of formal institutional 

governance. While the FAC guidelines are the first of their kind to be introduced 

in regions where suppression is the most common tactic used in communities 

at the wildland-urban interface, we make suggestions based on our research 

for future program design.  We use the Fire Adapted Communities guidelines 

to examine the most and least fire adapted communities in our study, and 

suggest policy and communal action changes to FAC, to enable rural, isolated 

communities, with fewer resources, to become as fire adapted as their 

urban/suburban counterparts. 
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INTRODUCTION – FIRE ADAPTED COMMUNITIES 

Wildfire is a recurring and localized natural disaster. This heightens the 

need for community-based prevention and response to the risks that wildfire 

poses to human life, homes and infrastructure and the environment. Indeed, 

community disaster mitigation strategies are the key to dealing with this 

critical challenges, particularly as federal funding for forest management 

declines and fire suppression focuses on homes at the wildland-urban 

interface (WUI). 

The Fire Adapted Communities Guide was developed by the Fire 

Adapted Communities Coalition to enable fire-prone communities across the 

US in the wildland-urban interface (WUI) to create effective mitigation and 

adaptation strategies for addressing future large-scale, high-intensity wildfire. 

Because recurring wildfires place human lives, communities and 

infrastructure at risk, the development of the Fire Adapted Communities 

Framework is intended to guide local efforts towards protection. Under such 

conditions, communities are obligated to acknowledge fire conditions and 

must display the resources and skills to enforce their own regulations and 

rules that are essential to thwart the loss and the destruction of infrastructure. 

Scale and perspective are important considerations when creating a 

framework for the mitigation of wildfire (Ostrom 2005). And, because wildfire 

affects all types of communities in all regions of the world, localized planning 

efforts led by local government officials, businesses, and stakeholders are 

favored over state and federal regulations and management of these 
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recurring events (Mockrin et al 2014; Quarles et al 2013). The Fire Adapted 

Communities Guide was developed by a broad spectrum of public and private 

stakeholders, including the USDA Forest Service, Department of the Interior, 

FEMA, the National Fire Protection Association – Firewise, The Nature 

Conservancy Fire Learning Network, the International Association of Fire 

Chiefs, Insurance Institute for Business and Home Safety, the National 

Association of State Foresters, the National Fire Coordinating Working Group, 

and the Watershed Research and Training Center.  

Fire Adapted Communities was designed to develop their own unique, 

yet holistic, plan for managing wildland fire risk. A community must not only 

be able to recover and rebuild post-fire, but must also be able to anticipate 

future risk and potential disruption and disaster in the future (Fire Adapted 

Communities, 2015). FAC adopts the notion that risk management and 

planning is a function of the whole community, and that members must work 

together in their own institutional contexts (formal, informal, neighborhood) to 

create long-term solutions for mitigation (Fire Adapted Communities, 2015). 

The guidelines assume that community members are knowledgeable about 

their capabilities and needs, as well as the needs of the environment, 

economy, and governance structures within their locality.  

To achieve successful local fire adaptation, Fire Adapted Communities 

need to rely on the interconnectedness and communication between 

agencies and residents. Fire adaptation goals must be consistent and must 

seek to decrease management overlap between institutions. The focus 
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should be on, creating a long-term resilience plan that can be updated 

overtime in response to changing demographics and environment in the 

community (Fire Adapted Communities, 2015). 

 

The Comprehensive Wildfire Protection Plan (CWPP) Process  

The Comprehensive Wildfire Protection Plan process, is a formal 

mitigation plan, and the most holistic long-term aspect of FAC. The CWPP 

Process focuses on the formal development of long-term risk management 

and mitigation plan, and is developed through communication and 

collaboration within these localities. The plan relies on local governance to 

develop mitigation strategies in line with state and federal policies and 

agencies. The document focuses on vegetation management for both 

homeowners and natural resources agents, building materials, and managing 

wildland for fuels. The process may also contain emergency management 

and preparedness strategies. CWPP’s overall goal is to formally outline 

community’s efforts for managing their own fire risks, as well as reporting how 

they might respond to wildland fire. Upon the completion of a formalized 

CWPP, communities can then apply for grants to help them manage the risks. 

The most robust part of FAC’s guidelines is the CWPP process, where 

communities develop a formal plan for long-term strategies to reduce fire risk. 

However, this assumes that communities have access to existing institutions 

necessary to write and develop this document. Though Fire Adapted 

Communities provides a detailed guide for communities to become more “fire 
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adapted” and recognizes community progress in dealing with such matters by 

issuing, for example, neighborhood certifications like Firewise, FAC’s overall 

strategy assumes that communities have the capacity and resources to 

implement most or all the proposed development strategies.  

Below, Figure 4.1 gives a brief overview of the other aspects of Fire 

Adapted Communities, and the considerations that residents and local 

governments should consider when developing mitigation strategies, plans, 

and education and outreach methods. 

 
Figure 4.1 Fire Adapted Communities  
(From: Fire Adapted Communities, 2015) 
 

 
 
 
The elements of the Fire Adapted Communities framework and guidelines in 

diagram 4.1 include the following aspects, detailed below: 
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 Neighbor to Neighbor  

Acknowledgment of the impact of adjacent land management 

practices? and that fire risk and damage not only depends on the 

adaptation practices of homeowners, but also on the behavior of their 

neighbors residing on adjacent wildland. 

 Science and Research  

Use of up-to-date academic or agency research findings regarding the 

most useful  and cost-effective tactics for managing vegetation and 

wildland.  

 Fuel Management  

Communal understanding of how lands are managed and how proper 

 management of fuels can reduce fire risk near the wildland-urban 

 interface. 

 Residents and Home  

The need for residents to meet with state or local foresters to discuss 

fuels management and home building techniques that increase their 

adaptability to fire and decrease the likelihood of structural damage. 

 Whole Community  

An understanding at all community levels that fire is a recurring risk 

and that a combined effort to reduce risk at different community levels, 

with the engagement of state and local public officials, business 

people, homeowners, and other stakeholders, is essential. 

 Codes and Standards  
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The need to develop building and zoning codes, as well as 

construction standards, that recognize the value of fire-proof materials 

and vegetation in mitigating the risk and that ensure that these codes 

and standards are enforced through local governance, HOA’s and 

neighborhood associations. 

 The CWPP Process  

The development of a Comprehensive Wildfire Protection Program by 

local governments, fire departments, planners, and emergency 

managers that outlines strategies for fuels reduction, codes and 

standards, wildfire evacuation and suppression tactics, and that points 

to other hazard mitigation and methods of fire adaptation for 

communities at the wildland-urban interface. 

 
 
Strengths and Weakness of Fire Adapted Communities  

FAC provides professional guidance for communities looking to 

develop CWPP risk management plans and adaptation strategies for which 

communities can receive grant money to implement these plans. FAC 

suggests strategies and techniques for achieving local adaptation through 

“healthy forests and land management, home preparedness, government 

participation and planning, collaborative partnerships, business resilience, 

and fire department planning.” The framework takes an “all hands on deck” 

approach to hazard mitigation in fire-prone WUI areas, and values both top-

down and bottom-up approaches to community change through increased 
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community engagement and communication in developing best practices, by 

citizens, landowners, collaboratives, and formal institutions and government. 

For rural communities, or those with largely dominant informal 

institutions (See Chapter 3), certain aspects of FAC may be difficult or 

impossible to implement in the absence of formal governance or institutional 

intervention. These aspects include, for example, the development of codes 

and standards, full participation in the Comprehensive Wildfire Protection 

Plan (CWPP) Process, meaningful engagement in the “Whole Community” 

approach to mitigation, and the ability to understand and utilize the findings of 

scientific research. Additionally, it may also be difficult for rural communities 

to take advantage of certification programs such as Firewise since they /are 

often implemented through neighborhood associations or HOA’s. Because 

rural areas are sparsely populated and often situated near private ranches 

and farmlands, federal forest lands, or other large land holdings, informal 

agreements or networks among landowners may prevail. 

In 2017, the Fire Adapted Communities Learning Network cited that 

rural and urban communities have different capacities and challenges when 

seeking to adopt FAC practices. A comparison of the efforts of the rural tourist 

town of Leavenworth, Washington, and the capitol city of Austin, Texas to do 

just that exhibits the differences in ability to apply FAC guidelines. While rural 

communities have smaller networks, they may nevertheless, create 

adaptation strategies more quickly and with less push-back from formal 

governance structures than their urban counterparts. However, they may lack 
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the capacity to enact regulations and code changes, and may not sustain the 

reforms for years into the future that have been put in place (Spittlehouse 

2005; Syphard, Massada, Butsic, & Keeley 2013; Wuerther 2006). 

Still, these insights, based on the experience in Leavenworth, 

Washington, are derived from a rural community that has access to guidance 

via the Forest Service, Washington State Department of Natural Resources, 

watershed councils, and businesses revolving around tourism in the area. 

Leavenworth is more equipped than many of the communities in our study, 

where some residents and their institutions are decidedly more 

disadvantaged in terms of resource capacity and acceptance and their ability 

to adapt to regulatory changes. 

The literature shows that local mitigation and rebuilding responses 

following a fire generally last for only a few years (until the next severe event) 

(Mockrin et al 2014; Ozinga 2004; Spittlehouse 2005). As a result, rural 

communities devoid of strong formal institutions to implement and enforce 

FAC guidelines, particularly at the grassroots levels, may require additional 

incentives or greater encouragement to pursue innovative practices to 

achieve adaptation to wildfire. 

Additionally, enforcement of federal and state regulations regarding 

WUI management may be lacking or even absent in more isolated rural 

areas. Moreover, institutions invested in creating more fire-adapted 

communities may come up against long-term residents, landholders, and 
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business owners who are likely to resist regulation and undermine any 

enforcement measures.  

In the absence of formal institutions, adequate resources and sufficient 

capacity to adopt mitigation strategies, rural communities likely need to 

address fire adaptation via local stakeholder groups or other informal 

networks. Under this scenario, engaged citizens, business leaders, 

landowners, and other stakeholders are likely to lead the way. Given that FAC 

guidelines include “Codes and Regulations” and “Whole Community” planning 

efforts, frameworks such as/this may need to be made more pliable or include 

alternatives to address the unique /characteristics of small communities. 

A community’s institutional capacity to meet FAC guidelines is bound 

by their access to formal institutions or street-level /wise bureaucrats with 

close ties to their local community. This allows such facilitators to promote 

and provide guidance for these communities to develop Comprehensive 

Wildfire Protection Programs, seek neighborhood certifications like Firewise, 

and bring community members together surrounding strategic wildfire 

planning. 

Through our case-studies of nine communities with histories of 

catastrophic wildfire, we hope to uncover major barriers to progress and to 

open pathways for establishing successful Fire Adapted Communities. We 

suggest changes to the FAC framework, including how rural and isolated 

communities may augment existing mitigation strategies, particularly those 

involving building and land use codes, regulatory changes, and the 



211 

 

   

development of formal documents, through the development of community-

based skills that are nurtured by informal institutions. Through greater 

accommodation of varied community types and especially a greater 

appreciation of their resources and capabilities, proper communication and 

training may enable communities to become more likely to seek Fire Adapted 

Communities status as a viable and plausible option for mitigation.  

 
 
LITERATURE REVIEW – COMMUNITY CAPACITY & DISASTER 

PREPAREDNESS 

A community’s adaptability and vulnerability to disasters is related to its 

ability to plan for, and assess the degree of risk it faces risks pre-event (Gil-

Rivas & Kilmer, 2016; Pietrzak, Tracy, Galea, Kilpatrick, Ruggiero, Hamblen, 

Southwick, & Norris 2012). Adaptation post-disaster must occur at all levels of 

the community, including the micro and macro levels of governance and 

organization. Additionally, educating citizens about how to prepare, respond 

and adapt to disasters is crucial. Such efforts must extend to the entire 

community.  

Institutions and organizations that need to be engaged include schools, 

government, and business. However, these organizations must work to 

change community culture, as adaptation is largely a function of collective 

value and shifts in social norms (Gil-Rivas & Kilmer, 2016; Kloos, Thomas, 

Wandersman, Elias, & Dalton 2012; Kozak, Spetic, Harshaw, Maness, & 

Sheppard 2008). The resilience literature shows that adaptation must be 
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coordinated between key community groups, which include both formal and 

informal institutions – groups that can build community capacity and take 

advantage of community resources (Gil-Rivas & Kilmer, 2016; Norris et al., 

2008). 

Additionally, coordinated communication and transparency among 

organizations and extensive? collaboration are keys for communities looking 

to adapt to disaster risk. Such measures increase efficiency and the likelihood 

that other organizations and the public will buy into changes concerning the 

need for broad-based awareness and knowledge about hazard risk and 

mitigation (D’Agostino & Kloby, 2011; Getha-Taylor 2007; Kapucu, 2012; 

Kapucu & Garayev 2011; Robinson & Gerber, 2007; Walker & Salt, 2006). 

Community and resident access to information and communication with 

others, as well as their connectedness to community institutions, enhances 

their ability to accept necessary adaptive management and code and 

regulatory changes. Equally important, it sets the stage for increased 

education and brightens the prospects for citizens to influence local 

governance and decision-making, shedding added light on community needs 

(Aldrich & Meyer, 2015; O’Connor 2013) 

 
Urban vs. Rural 

There is a clear divide between urban and rural communities in terms 

of hazard mitigation and adaptive management practices/awareness. Urban 

and suburban communities have larger, better educated citizens and greater 

access to formal institutions and other organizations that unite their 
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populations that can guide more effective responses. Rural communities tend 

to rely more on informal institutions, and because of their lower population 

densities, disadvantaged socio-economic status and conservative politics, 

they are less likely to succeed in enacting regulatory and code changes that 

might enhance their adaptability to recurring wildfire (see Chapter 3). 

Rural communities tend to fare worse than their urban and suburban 

counterparts because they have fewer local resources to assist residents in 

the recovery and rebuilding process. Instead they often rely heavily on state 

and federal aid for recovery (Mockrin et al. 2014; O’Connor 2013). However, 

seeking federal aid is not considered an adaptation practice, risk 

management technique, or hazard mitigation practice, because they do not 

address future hazards, including recurring wildfires (Mockrin et al., 2014, 

Parise & Cannon, 2012). Risk mitigation following catastrophic wildfire in 

small, isolated communities at the wildland-urban interface is usually different 

from mitigation tactics for large, densely populated areas. Smaller 

communities have fewer resources, formal institutions, and the ability to 

create programs for risk reduction and rebuilding (McCaffrey, Toman, 

Stidham, & Shindler 2013). 

While available adaptation programs, such as the Community 

Emergency Response Team (CERT), may provide more resources to rural 

communities with limited capacity to implement mitigation changes, this 

assumes that rural communities want to take on the responsibility of risk 

management (Brennan & Flint, 2007). Programs such as CERT and FAC, 
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assume that rural communities have sufficient community trust and ability to 

pursue these programs, and that they are willing to make changes. Still, we 

find that literature addressing hazard mitigation in both rural and urban 

communities continues to focus on large-scale one-time disasters, rather than 

events like wildfire that occur every few years.  

Fire-Adapted Communities was designed to address the needs of rural 

and urban/suburban communities at the wildland-urban interface where 

localized, small-scale such as wildfires occur. FAC guidelines to rely on 

coordinated efforts between formal and informal institutions, communication 

between local organizations and the community, and the willingness of 

citizens to participate in enacting codes, regulations and social changes. As a 

result, the guidelines may prove to be inaccessible to isolated rural 

communities, which have dispersed populations, few strong formal institutions 

and insufficient levels of residential buy-in compared to larger urban areas. In 

this study, we use case-study methodology to suggest changes to FAC 

guidelines that recognize the unique needs of isolated and urban 

communities and expand the pliability of adaptive management expectations 

to create? alternatives for those localities that face exceptional barriers to the 

implementation of FAC. 

 

CASE STUDY METHODOLOGY 

In 2013-2015, we conducted semi-structured interviews with key 

informants –planners, realtors, foresters, emergency managers, fire chiefs, 
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and other prominent community stakeholders, in nine communities across the 

United States. Following a review of available documents regarding wildfire 

history in the region, existing building and zoning codes, demographics, and 

current hazard mitigation techniques, interviews were recorded by 

researchers and then transcribed by a transcription service.  

To compare themes and comments from the interviews and cases, 

researchers conducted debriefings following each interview and the drafting 

of the text for each set of case study interviews. Transcripts were checked by 

the primary investigator (PI) and the authors developed a codebook, 

containing the texts of the interviews, copies of? community institutional 

resources, such as Community Wildfire Protection Program manuals, and 

secondary materials such as newspaper articles, editorials, and notes on 

community observations. To ensure for validity, interviews were coded for 

preliminary and secondary themes, first, by hand and then using NVIVO 

qualitative data analysis software. Weekly, researchers cross-checked their 

coding across case studies, themes, and data type. 

We identified these communities based on the number of structures 

that had been lost, and allowed for 3-5 years since the fire in question, for 

time for the community to recover and rebuild after the event. We then 

narrowed our case studies down by choosing sites with variation in landscape 

type, political affiliation, socioeconomics, community types, economy base, 

land use history, regional affiliation, and other identified prevalent natural 

hazards. Following our analysis, we created a continuum of fire-adapted 
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communities, ranging from those that had not exhibited signs of fire 

adaptation per the FAC guidelines, to those that had well-developed CWPP’s 

and community engagement in line that conformed to the Fire Adapted 

Communities guidelines. We found a strong relationship between the 

urban/rural divide, the number of formal institutions in the community (See 

Chapter 3), and the characteristics of community population, including socio-

cultural aspects, knowledge of fire, and political affiliation and acceptance of 

regulatory changes. 

 
 
RESULTS 

Due to disparities between the expectations of FAC criteria and the 

actual community conditions, definition of communities, and capacity, it is 

necessary to understand the assumptions of fire-adaptive communities going 

forward, and to understand how FAC might be altered to meet the needs of 

these varied communities, or if there may need to be a new framework that 

would make it easier for non-ideal or disadvantaged communities to adopt 

these practices. The following themes were prevalent in our study, though 

they were not the only indicators of shortfalls in the Fire Adapted 

Communities criteria. 
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Knowledge of Fire Adapted Communities and the Comprehensive 

Wildfire Protection Plan Process 

Fire Adapted Communities guidelines often assume that landowners, 

homeowners and other key members of the community have bought into the 

process, particularly into a long-term fire mitigation plan, governmental 

regulations and policy changes, and the ability to perform maintenance and 

changes in their home and on their property. However, while state and federal 

agents understand the processes of Firewise, FAC guidelines, and the 

collaborative nature of FAC, local governments, agents, and citizens may not 

be familiar, or even aware, of the process. As two interviewees commented, 

 

“Community awareness (of a formal process) has been 
(discussed), but it has to be for the community that you’re in.” – 
Duncan, OK 
 

“With your individual communities – concerned residents need 
to get the ball, and they usually have a group of friends that are 
also concerned. So, that becomes your Firewise committee, 
which is different from your Board.  And, sometimes it does 
cause a rift or turmoil within the community between residents. 
But I guess we always have to plant the seed, give 
recommendations and just step back and iron things out 
themselves.” – North Myrtle Beach, SC 

 

Morever, some individual communities that had adopted parts of FAC or 

communities that had been designated as Firewise tended to pursue short-

term solutions that focused on? immediate vegetation management. In these 

situations, community and agency knowledge of Fire Adapted Communities’ 

short- and long-term goals is crucial for being considered “fire-adapted.” 
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Since state and federal aid function only as short-term solutions, rather than 

as long-term? adaptation and management practices, the essential goal of 

Fire Adapted Communities is collaborative long-term planning for recurring 

hazards. 

 
Rurality and Defining the Community 

Particularly in rural communities, where long-time residents and an 

established community culture of tradition guided who was considered “in”, 

the idea of “community” was bounded by a collective notion of who could 

participate, what social norms were acceptable, and which businesses and 

professions were important to the local society. FAC does not account for the 

fact that certain communities or community members may siphon themselves 

off, isolate themselves from regulatory bodies, governance, or newcomers to 

their town, particularly in the case of rural localities. The guidelines assume 

that there are established institutions within communities that may be 

bounded by city limits or regional markers, when in fact, communities in our 

study often defined for themselves what constituted “community,” including 

who it considered to be its members. For example, two members of rural 

communities said, 

 
 
“You go to Loco, please do not blink. There’s a convenience store 
on your left. There’s a couple of trailer houses, then a fire 
department. You take three breaths; you’ve gone from west to 
east.” – Duncan, OK 
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“It's a community of well-to-do people who don't live here. You've 
got some people that have moved here and make a living here or 
retire. Then, you have kind of the workforce, the blue collar, the 
people that make it possible for other people to come here on the 
weekends and go home again. You know, the guys that mow the 
lawns and fix the boats and work on things. So, you know, we have 
no industry that comes from here.” – Possum Kingdom Lake, TX 

 
 

We found that FAC guidelines assume that a community is bounded by the 

presence of formal and informal institutions as well as zoning regulations 

(such as those found in an incorporated city or county). However, our 

research showed that communities had ambiguous definitions of what 

characteristics made someone part of the community, and what 

characteristics excluded someone from being part of the community. 

 
Resisting Regulation 

 FAC guidelines include codes, regulations, zoning, and the creation of 

Comprehensive Wildfire Protection Programs, centered on a larger effort to 

become “fire adapted.” However, these guidelines do not account for the fact 

that come communities – often rural and isolated, with long-time, aging 

residents, may be resistant to regulation. Though many of these localities 

acknowledged that there was zoning codes in their county, many residents 

had lived in the area long before their enactment and contended that 

enforcement of these rules did not occur. In rural areas, fire chiefs 

commented, 

 
“Our fire chiefs’ association has been pushing to have the county 

 meet some of the national wildfire codes and things, but it's like 
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 it's not taken  seriously, even though we have a lot of large fires.
  Just enforcing…we have a gap.” – Goldendale, WA 

 
“Not all counties are even eligible to adopt fire codes. You’ve got 
to be careful of what you do. You’ve got homes out in this county 
that are third and fourth generation homes; people (have) lived 
on their land that has been in their family all their life, there (are) 
no permits. I’d come knocking on your door going, “Hey, surprise; 
we’ve got fire codes and you’re in violation.” You’ve got to be fair 
to your community and ease in rules.” – Possum Kingdom Lake, 
TX 

 
“We never adopted the WUI code or the fire code… I don't know 
if you know where you are. We don't pass much regulation on to 
folks with their properties.” – Apache County, AZ 

 
 
Other communities, while resistant to regulation, may have informal 

institutions willing to plan for future wildfire protection and promote mitigation 

practices among residents. In some cases, well connected fire chiefs, 

emergency managers or other key stakeholders may take the initiative to 

develop adaptation plans that account for the unique needs and culture of the 

community. However, this assumes that there are persons or organizations 

within the community that are willing to take on the responsibility of organizing 

grassroots programming for wildfire preparedness and recovery. In some 

isolated rural areas, whether there are individuals willing to invest their time 

and energy into promoting these activities remains an open question.  

 
Planning for Other Hazards 
 
Some areas found that adopting a hazard management plan, or 

creating a CWPP, was an integral part of adapting to fire risk in their 

community. For communities that may not have the resources to adopt a 
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mitigation plan for fire risk, some invested their energy towards small efforts, 

like education and outreach to citizens surrounding changes in vegetation and 

building materials. However, a number of our communities, with the sufficient 

formal institutional capacity to create CWPP’s, said that they experienced 

pushback from community agencies and residents because other natural 

hazards were a higher priority than wildfire. Interviewees from rural and urban 

communities differed in their willingness to adopt codes, and said, 

 
“Most of our building codes are geared towards making sure 
that you can survive 135 mile-an-hour winds in a hurricane.  
There is a lot of emphasis on that.  Not so much with fires.” – 
North Myrtle Beach, SC 

 
 “You have those hazards (fires, tornadoes, earthquakes). It’s 
 every day, you don’t think about it. When that time comes, 
 we’ll do what we have to do. We adapt.” – Duncan, OK 

 
 
In more rural areas, such as Duncan, OK, hazard planning of any kind, is 

uncommon due to the variety and number of natural disasters that residents 

faced each year. In these areas, where disasters such as fire, tornadoes, 

earthquakes, and flooding are commonplace, mitigation planning and 

regulatory changes are not often supported. Strong generational and place 

attachment only strengthens the community’s resistance, 

 
 Capacity to Adapt 
 

To adopt changes, a community must not only depend on its citizens 

and institutions, but also must be mindful of its resources and capacities. Not 

all communities have the capacity to rebuild homes and structures and even 
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those that do rebuild homes and structures may not have the capacity to 

adapt to fire risk. Rural communities and urban communities differed again 

here, and explained, 

 
“Now that we have a lot of people coming from out of state that 
buy up a lot of the land here, a lot of our ranchers can’t afford to 
pay the same prices as somebody else who pays per acre of 
land. So, our guys can’t afford that.” – Duncan, OK 

 
“People know when you move to a city that you got to behave 
by the rules. You are always going to have your one or two 
percent, who say this is my property, you can’t tell me what to 
do. Generally, those people migrate out towards the county 
where the regulations are less.” – North Myrtle Beach, SC 

 
In addition to whether residents have the capacity to rebuild, communities, we 

must also consider the politics and policy implications of code or regulatory 

changes. For some communities, particularly rural communities, there may be 

pushback regarding formal changes to vegetation management, building 

codes and zoning. Politics, together with the economics of rebuilding 

practices, may make adaptation strategies nearly impossible to implement. 

A community’s capacity to adapt be limited by ability to collaborative, 

how closely it is connected to their neighbors, and their views on who is 

considered “in” in the context of the locality. While the question of defining a 

community remains an issue for tight-knit and homogenous rural 

communities, the limited Knowledge of community leaders, agencies, and 

decision-makers may be a barrier impeding collaboration even at the 

neighborhood level. 
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 Fire Tenure and Agency-Community Connectedness   

Success with promoting fire-adaptive programs, education, and 

outreach in local communities has often been the responsibility of local and 

city fire departments. The connectedness and knowledge that fire 

departments and first responders have of their communities has been crucial 

in disseminating Firewise information and providing opportunities for home 

and vegetation management. Additionally, for rural communities resistant to 

regulatory change, having close relationships with fire chiefs and their 

volunteers provides suitable alternatives to policy implementation and 

enforcement of codes and building practices. However, tenure with fire was 

not necessarily connected to the presence of more formal institutions, but 

receptiveness to informal changes, or those changes that were kickstarted by 

a trusted member of the community, particularly those that seemed to toggle 

between positions of official institutions and informal institutions.  Rural 

communities were more receptive to local fire chiefs and their guidance, 

whereas state foresters explained that firefighters in rural communities may 

not be prepared to take on the responsibilities of fighting wildland fire: 

 
"(I tell people), “Let's get the fire put out, come into the station, (if you 
have questions)," We've tried to educate, which I think goes a long way 
versus just here's your thousand-dollar fine (if you violate regulations).” 
– Goldendale, WA 

 
 

“When you travel into a rural area where the rural fire departments and 
the rural municipal departments, if you ask them what their majority 
fires are that they fight, it’s wildland fire but what’s their training 
primarily in? Structural. So, there’s where this disconnect is as far as 
tactical things.” – Oklahoma State Forestry on Duncan, OK 
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Because many fire departments have few full-time staff members, with large 

numbers of volunteer firefighters, gaps in knowledge, training, and 

relationships with residents may fall short. While fire officials and their staff 

provide primary knowledge and outreach about fire risk, both structural and 

wildland fire, it is likely the responsibility of these individuals to promote 

changes and educate the community about them within their communities, 

particularly in the case of rural communities, or those with few formal 

institutions. Their goals are often to identify and educate newcomers without 

much fire tenure to the area on fire as part of the landscape, consider roads, 

water supply, and building and vegetation management; and to promote 

collaboration among formal and informal institutions to create CWPP’s or 

neighborhood efforts toward mitigation. 

 
 
DISCUSSION 

We found that, indeed, rural and urban/suburban communities could 

apply FAC guidelines at different levels, based on their capacity. And, while 

some were actively involved in the creation of planning efforts centered on the 

idea of Fire Adapted Communities, others had not even? heard of the 

framework. However, while we expected the rural/urban divide to be sharp in 

the ability to apply adaptation strategies, we found that specific communities – 

those that were not too isolated from formal institutional structures (extremely 

rural communities), and those that had many formal institutions – had unique 
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characteristics that created barriers toward implementation of these 

guidelines. 

For rural communities, a lack of resources, capacity, and even 

knowledge of the framework prevented them from adopting these guidelines 

and strategies. For some urban communities, we found that large 

heterogeneous populations, combined with large numbers of formal 

institutions, NGO’s, and informal institutions, made the process of following 

FAC guidelines, chaotic, time-consuming and bureaucratic. Our case studies 

uncovered that there, in fact, may be, an ideal community type for the 

development under Fire Adapted Communities, one that is neither too urban 

nor rural, with a middling amount of formal and informal institutions, a 

homogeneous and engaged community, and proximity to federal land 

holdings.  

This suggests that there is a need for a more flexible framework by 

which to engage communities in wildfire management – frameworks that can? 

address extremes of rurality and urbanity at the wildland-urban interface and 

that can? account for the number of diverse formal and informal institutions 

that a community may rely upon. Additionally, accounting for the unique 

structure and the ability for communities to adapt is crucial, given that wildfire 

is a recurring event. While some rural areas may have access to agencies 

that can promote FAC as an alternative to seeking post-disaster recovery 

grants, and risking community damage from wildfire, many isolated rural 

areas in our study explained that they were not aware of FAC. This suggests 
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that while the guidelines may not address the unique needs of WUI 

communities that are considered rural, those communities that are even more 

isolated and rural, often lack access to federal or state agents that use FAC 

as part of their development toolkit.  

Communities hoping to develop strategic plans and wildfire mitigation 

practices may need guidance from more formal institutions and/or expert 

individuals familiar with Fire Adapted Communities since resources available 

online to the public are lacking in instruction. While FAC may provide a vision 

for what a fire-adapted community looks like and convey a sense of its values 

as well, they often fail to explain – or even more importantly, fail to provide 

suggestions on – how communities might achieve “fire-adapted” status. 

Communities in rural, fire-prone areas are more often loosely defined than in 

densely populated urban areas. The notions about who is an insider and who 

remains an outsider, may not be rational and may exclude those who are 

parts of formal institutions that govern the community. The members of the 

community may have varying knowledge about fire and fire-mitigation 

measures and may be further constrained by isolation and poverty.  

Because of the assumptions made by FAC guidelines, and gnawing 

gap between the framework expectations and the actual conditions faced by 

most fire-prone communities, it is necessary to reconfigure the expectations 

to fit the unique conditions of the community. For those communities that do 

not have sufficient capacity to fit the criteria for “fire adapted,” it may be 

necessary for them to redefine what rebuilding, recovery, and fire adaptation 
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means, given their resources, willingness to participate, and ability to build 

community capacity.  

By understanding how communities define themselves and what 

institutions will be important to them in terms of rebuilding, recovery and 

wildfire management, we can better understand what the expectations for 

adaptation might look like, which communities will need assistance from 

surrounding areas to promote adaptation, and where more research should 

be done. Only then, we will be able to understand how to engage 

stakeholders and build capacity for wildfire mitigation at the wildland-urban 

interface. 

 
BUILDING A MORE INCLUSIVE FRAMEWORK FOR FIRE ADAPTED 
COMMUNITIES 
 

Based on the findings in our interviews, include secondary data, and 

ethnographic research, we created a continuum of fire adaptation, rating our 

research sites from “Least Fire Adapted” to “Most Fire Adapted.” Our least 

adapted site was Duncan, Oklahoma, with our most adapted site being Los 

Alamos, NM. Los Alamos county is bounded as a community – not only by 

the local institutions that have regulated collaborative efforts with Los Alamos 

National Laboratory, but because the community itself is isolated on all sides 

by mountains, federal forest land, the national laboratory, and Bandalier 

National Monument. The proximity of federal lands situated close to county 

jurisdiction and private landholdings, make planning for fire, not only an 

expert-led and science-based collaborative process, but a regulated and 
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heavily monitored process to protect residents and Los Alamos National 

Laboratory and its experiments.  

The high numbers of persons in the community with doctoral degrees 

and fire tenure, as well as high income, and the acceptance of regulation 

change, make shifts to codes and zoning policy changes easy to adopt and 

implement. Also, the well-funded agencies, experienced, and well-paid 

bureaucrats in positions of local decision-making power, allow for seamless 

and efficient enforcement of these changes.  

Duncan, Oklahoma, an isolated community, is surrounded by 

agricultural lands and oil fields on all sides. The community is small and rural, 

but wildland fire occurs in agricultural lands outside city limits, where the 

notion of community is undeveloped, people do not know their neighbors, and 

housing density is extremely low. Fire is managed by volunteer departments 

in communities surrounding the Loco-Healdton area, where Duncan, the 

county seat, manages wildland fire. In, come in town is low, whereas outside 

of town, at the wildland-urban interface, a mixture of ranchers and oil field 

operations from out-of-state, dominate the landscape.  

The presence of high-perennial grasses make managing and 

containing wildland fire difficult, especially as coordination between structural 

and wildland volunteer firefighters is virtually non-existent. The community 

relies on assistance and management techniques from Oklahoma State 

Forestry, based in Oklahoma City, almost two hours away. Local county 

governments make decisions together, especially because of low population 
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density, but fire departments do not coordinate. Because of its rurality, 

demographics, and political affiliations, engagement in fire adaptation 

programs and acceptance of regulation changes are also low. Loosely 

bounded communities and an aging population also make it difficult for fire 

chiefs or underfunded community agencies to implement fire adaptation 

programs such as FAC, or the creation of a Comprehensive Wildfire 

Protection Program. 

Below, Table 5.1 pulls from case study selection criteria, and 

compares the community contexts of our most fire-adapted community, Los 

Alamos, NM, to our least fire adapted community, Duncan, OK. The 

community contexts vary greatly, not only in their geographic and landscape 

types, but in their industries, prevalence of high-level bureaucratic agencies 

and institution types, and socioeconomic statuses.  

 
 
Comparing the Most and Least Fire Adapted Communities 
 
 As Los Alamos has greater resources in terms of federal governance 

structures, larger numbers of persons with high formal educational 

attainment, and high socio-economic status, their resources make them prime 

candidates for the adoption of FAC criteria. Additionally, the presence of so 

many formal federal agencies that consider wildfire a risk, increases the 

community’s need and willingness to adopt scientific and long term rebuilding 

plans and fire risk management tactics. Duncan, Ok, by comparison, is an 

extremely isolated community, unlike others in our study, where residents are 
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separated by large oil fields and agricultural land holdings. Because of the 

vastness of wild grasslands, rural residents do not know their neighbors, and 

although they engage with private entities via the petroleum industry, they are 

resistant to formal regulation of environmental safety, even in terms of hazard 

management. 

Table 5.1, below, builds on the contexts of these communities, and 

briefly illustrates the two case study sites’ state of fire adaptation. The table 

describes how they meet, or do not meet, the seven basic tenets of the Fire 

Adapted Communities Guidelines. 
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Table 5.1 Comparing Indicators of Fire Adapted Communities 

 
 
 

Fire Adapted Communities was created for local communities to 

implement changes and manage wildland fire beyond post-disaster federal 

aid, yet several communities in our study reported a) being unknowledgeable 

of the FAC process and/or b) exhibited conditions that would inhibit or create 

major barriers to planning and implementation strategies like FAC. We 

FAC Indicator Duncan, OK Los Alamos, NM 

   

Neighbor to 
Neighbor 

Rural area, low population density, 
oil fields, agricultural land 

No urban growth, homes 
clustered, regulated vegetation 
management 

Science and 
Research 

Organized by Oklahoma 
Department Forestry, Fire chiefs, 
Oklahoma State Univ 

Los Alamos National Laboratory, 
USDA Forest Service, National 
Park Service, Emergency 
Management, City/County of Los 
Alamos, Fire chiefs 

Fuel Management Agricultural mowing 
Managed by federal entities, 
county 

CWPP Process No community knowledge 

Created by Los Alamos National 
Laboratory, USDA Forest Service, 
National Park Service, Emergency 
Management, City/County of Los 
Alamos, Fire chiefs. Updated July 
2016. 

Residents and 
Home 

Little density, large ag lands 
managed by landowners 

No urban growth, new structure 
and vegetation policies strictly 
enforced 

Whole 
Community 

Community loosely defined, 
agricultural/oil production 

Connected to federal agencies 
present, oversight by county, 
insular and bound by 
neighborhoods. Most residents are 
federal employees. 

Codes and 
Standards Resistant Strictly Enforced 
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suggest the following policy/program changes to allow for communities with 

isolated or rural populations, resistant to regulation changes, and with 

economic disparities and low capacity to adapt, to implement aspects of Fire 

Adapted Communities, within the context of their definition of who and what 

consists of their “fire-prone” community. The following recommendations, 

additions, and changes in the guidelines consider rural resources and 

capacity. 

 
Fire Adapted Communities Program Recommendations 
 

 Neighbor to Neighbor 

In some communities, particularly rural communities, neighbors may 

be sparsely populated, unknowledgeable as to who their neighbors are, or 

may share adjacent lands with state or federal agencies. While the Neighbor 

to Neighbor aspect of FAC assumes that neighbors can form coalitions, 

groups, or forge informal agreements as a function of wildland fire planning 

outreach, this idea excludes those who may or may not be familiar with their 

neighbors, their land use, and how fire mitigation on adjacent lands reduces 

overall fire risk.  

Rural communities in our study were often reliant on volunteer fire 

departments, where one or two staff members – generally the fire chief – is a 

full-time employee. In the cases of Goldendale, WA; Duncan, OK; and 

Possum Kingdom Lake, TX, these fire chiefs were responsible for 

disseminating information regarding burn bans, fire resistant building 

materials, vegetation management, and coordination between fire 
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departments. They also had knowledge of both wildland and structural fires, 

waters supply, and served as the connection between their local community 

and state and federal forestry or firefighting operatives. 

Oftentimes, it was these rural fire chiefs who knew their way around 

the community, including which roads and areas would be impassible during 

a disaster. Fire chiefs were familiar with the residents, their home types, and 

could connect to local families and businesses through inspections, working 

with volunteer fire fighters, and using fire stations as a community meeting 

place. In these three areas, the fire house served as a point of pride for the 

community, particularly because it served as a focal point for community 

fundraising and awareness surrounding wildland fire risk.  

Because fire chiefs are knowledgeable about the communities they 

serve, the nuances of the population, its residents, where homes are situated, 

and aspects of vegetation management, road conditions, and water supply, 

we suggest that neighbor to neighbor mitigation efforts begin at the fire district 

level, with workshops and education stemming from local and volunteer fire 

departments. This not only allows the notion of “communities” to be bound by 

fire districts, rather than whole counties or townships, but gives neighbors 

who may be separated by agricultural or forest land, the opportunity to meet 

and discuss fire risk with one another under the guidance of a professional.  

From here, fire chiefs can disseminate information – not only from 

federal wildland fire officials (i.e. Firewise), but can discuss with residents how 

adjacent lands management and neighbor to neighbor communication fits into 
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their community. For rural communities, or communities resistant to 

regulation, quarterly or semi-annual neighborhood meetings with fire chiefs, is 

a way to update and re-educate landowners and residents on fire mitigation 

efforts and neighbor-to-neighbor relationships, particularly during fire season. 

 Science and Research 

While some communities may have access to up-to-date science and 

research regarding wildland fire management, or access to state or federal 

forestry agents that disseminate this information, some communities may be 

isolated or have little economic capacity to adopt tactics suggested by 

science and research. Additionally, in the current political climate, anti-

science movements and climate change denial may prevail in certain 

communities, which places management strategies at odds with community 

acceptance of vegetation management, fuels reduction, and planning for 

hotter, drier fire seasons. 

For residents with fire tenure, there may be little pushback against 

updated information regarding fire. But, for communities with little trust for 

federal agencies or government, newcomers to the area, and little tenure with 

wildfire, using a science-based approach to management strategies may 

prove difficult.  

Communities that are connected to land-grant universities through 

extension services, may fare better in these cases, as extension agents’ 

functions serve to turn science and research into applied management 

techniques. However, for those communities that have little to no involvement 
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with state universities, information dissemination may be funneled through 

federal foresters, should they be present in the community. 

Because these federal foresters may not be connected to residents in 

the way that local leaders, such as fire chiefs, are, we suggest that fire chiefs 

and emergency management officials not only consider neighbor-to-neighbor 

relationships in communities bound by fire districts, but use their influence to 

distribute newsletters, fliers, and other informal means of communication, to 

discuss the predictions for the upcoming fire season, how to protect homes 

and structures through vegetation management, suggested tasks to support 

the water supply and information on expected droughts and fires, and 

suggestion for management of grasses, shrubs, and adjacent lands. 

Following these informal communication techniques, fire chiefs, emergency 

managers, and their staff should follow up with residents in their district via 

phone or home visit, and should hold quarterly meetings with neighbors 

regarding this information, as suggested above. 

 Fuel Management 

Because fuel reduction and vegetation management can be costly, 

FAC promotes fuel management through initiatives and landowner 

agreements that reward good stewardship and support of thinning methods. 

Fire Adapted Communities suggests that barriers to success include cost, 

ability of the programs to accomplish the tasks of preventing large wildfires, 

and resident acceptance of smoke and other thinning projects (Mockrin et al. 

2014). While these activities are designed not only to create buffers at the 
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wildland-urban interface, they are also meant to enhance opportunities for 

recreation, carbon offsets, and enhance wildlife and biodiversity, among other 

benefits.  

However, FAC assumes, in these cases, that the wildland-urban 

interface is situated in a forested area, where residents can recreate, and 

biomass industry and biodiversity could be made a priority. In our study, the 

WUI was not limited to homes built at the edge of forests, but also structures 

situated in grasslands, peat bogs, shrub lands, and deserts, among others. 

The variability of fire-prone landscapes suggests that fuels management is 

not just an issue of forested regions.  

While forestlands in our study were often adjacent to federal lands or 

tree farms with their own fuels management techniques, grassland, shrub 

land, peat and tropical forests, and desert management, were difficult to 

manage due to terrain, mechanics, and land holdings. In these cases, fuels 

management is often the responsibility of the county, private landowners, 

departments of natural resources, and other local entities. At times, 

particularly in the case of highly flammable grasslands and peat forests, 

prescribed burning and trimming isn’t a viable fuels management option.  

Instead of the FAC suggested public outreach regarding the need for 

prescribed fire in fire-prone areas, outreach should focus on home and 

landowner management of buffer zones around structures and agricultural 

lands, as well as adjacent lands management. These efforts should be 

promoted by trusted, local informal networks – such as fire districts or 
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neighborhood groups, particularly in areas where government and regulation 

faces resistance and lack of trust. Education regarding fuels management 

should be geared towards neighborhood accountability, and linking structural 

fires to wildland fire, as well as how fuel and vegetation management benefit 

the entire community by reducing fire risk for the surrounding community. 

 CWPP Process 

The Comprehensive Wildfire Protection Plan process is meant to 

combine the work of foresters, public officials, fire chiefs, emergency 

managers, and community stakeholder groups, to develop short-term goals 

and a long-term strategic plan towards community fire risk reduction and 

emergency response to wildland fire. For some communities, such as Los 

Alamos, NM, the adoption of a CWPP is seamless, due to the presence of 

multiple federal agencies, a limited, yet diverse and educated population, high 

socio-economics, and no urban growth.  

Because the federal agencies present have consistent goals around 

fire mitigation, and because they coordinate with county and city officials, the 

CWPP process is consistently updated. Also, emergency management is 

focused on protecting federal lands, Los Alamos National Laboratory, and its 

employees from destructive large-scale wildfire. In other areas with prominent 

federal and local formal institutions, the creation of CWPP’s is a good 

indicator of gaps in reducing fire risk, and identifying potential informal 

institutions to partner in information dissemination surrounding neighborhood 

fire protections.  
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However, in the case of isolated, rural communities, formal institutions, 

however small and infrequent, may not even be aware of the CWPP process, 

and may not have the resources or invested individuals to create a 

comprehensive long-term plan. In these cases, resources might be focused 

solely on recovery and rebuilding of the community, particularly in the case of 

high severity fires. And, when a community’s limited resources and capacity 

are focused on short-term strategies to return to “life as normal”, energy and 

resources to create years long strategies towards collaborative mitigation, 

might be nonexistent.  

In these rural areas, there may be only a handful of officials or formal 

institutions available to create a Comprehensive Wildfire Protection Program, 

and FAC assumes that even in these cases, these institutions have the will 

and assistance to do so. In the absence of willingness to engage in long-term 

mitigation strategies, and the tendency to rely on federal disaster aid post-

wildfire, a formal CWPP may not be possible in areas where informal 

institutions guide recovery and rebuilding.  

In these cases, state and federal foresters (if present), should create 

CWPP’s at the state level, and coordinate with fire-prone communities, fire 

chiefs, and emergency managers to create state and county responses to 

fire. If possible, state foresters and officials should collaborate and perform 

outreach with communities or councils of government, particularly in isolated 

rural areas, to allow community leaders to go through the process of CWPP 

creation, draw from examples of communities like their own, and to take this 
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information back to their localities to replicate the process. Because the 

CWPP process assumes that communities have the ability to develop these 

plans on their own, and tailor them to the unique aspects of their community, 

those with fewer resources or few formal institutions may need assistance or 

guidance from regions with greater capacity, or from their state and federal 

partners.  

As rural communities may be more resistant to code and regulation 

changes that the state and county formal institutions may suggest, state and 

county officials should work with fire chiefs or rural community leaders to 

develop a CWPP or long-term formal solution that provides suggestions for 

informal changes and efforts towards the promotion of activities like Firewise 

certifications, collaboration among community members, and focus on 

defining the community. While these localities may not be able to implement 

formal regulatory changes, or develop a formal long-term plan for reducing 

fire risk, states and counties should motivate and hold local fire chiefs and 

community officials to collaborate on strategies for cost and risk reduction, 

particularly post-fire, as well as the enforcement of state and county codes, 

improvement of road access to structures at the WUI, and evacuation and 

emergency management plans. 

 Residents and Home 

While Fire Adapted Communities recognizes the risk to homes and 

property at the wildland-urban interface, it does not account for the notion that 

not all reported structures lost during wildfire, are homes. Our study 
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uncovered that structure loss could include outbuildings, trailers, deer camps, 

sheds, and pump houses, among others. In the cases of communities with 

low socio-economics or few formal networks, structures were counted in a 

way that would qualify them for federal aid post-disaster. With this in mind, for 

communities with low population density and few homes, it is noted that as 

not all residents have neighbors, counting these structures as assumed 

“homes” may help the community by improving their capacity to rebuild 

structures and residences. However, post-recovery, rebuilding in the broader 

sense, including long-term risk mitigation, accounts for the fact that seeking 

federal aid is meant to be a one-time occurrence. And, as wildfire is a 

recurring disaster, this method is unsustainable.  

Fire Adapted Communities suggests that as homeowners and the WUI 

have equal levels of wildfire risk (Mockrin et al. 2014), this may not hold true 

for low-density rural areas, as not all residents have neighbors, and 

neighborhoods and communities are loosely defined, or undefined. And, in 

some cases, the presence of native vegetation like shrubs and grasslands 

and terrain, such as peat bogs and oil fields, make it difficult for residents to 

manage surrounding vegetation. Additionally, for communities with low 

economic viability, managing and changing building materials is costly.  

As suggested above, fire chiefs and local community leaders should 

organize outreach and education sessions with their residents, and attempt to 

promote fire mitigation tactics through meetings, home visits, and seminars at 

fire stations. However, greater knowledge of their community, through 
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connecting with their volunteer firefighters, and fire districts, will help them to 

understand and speak to the varied risks that rural residents face. 

It is suggested that fire chiefs and their staff know each person who 

lives in their district, where they live, and what road access and water supply 

are like around their home. Knowledge of what vegetation is like surrounding 

roads and the home is important, as well as accounting for structures like 

sheds and pump houses. As not all residents are able to manage vegetation 

and building materials, fire chiefs should focus on management of access 

roads and vegetation immediately around the home, and be knowledgeable of 

programs or individuals that may be able to assist residents in carrying out 

these tasks. While not all structures may be saved in the event of a wildfire, 

fire chiefs can help decrease risk for residents by improving access, buffers, 

and managing roadways for firefighting practices. 

 Whole Community 

In isolated rural areas, the community may be loosely defined, and 

residents may not know their neighbors, or be surrounded by forestlands, 

agricultural lands, and other natural areas. Where individuals do not know 

their neighbors, community engagement is oftentimes low. The “Whole 

Community” aspect of Fire Adapted Communities encourages community 

coalition building through stakeholder meetings, HOA’s, and guidance by 

formal institutions. The idea behind these informal networks and institutions, 

is to hold neighbors and residents accountable for creating a more fire-

adapted region and decreasing fire-risk long term, by addressing unique 
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neighborhood needs, within the context of the large community. However, 

where communities are unable to define themselves, or are lumped together 

due to rurality and low population density, it may be difficult to promote 

community coalition building and promotion of stakeholder mitigation and 

planning practices.  

Once again, here, communities may be defined by their fire districts or 

water districts. In these cases, it may, once again, be up to volunteer fire 

fighters and fire chiefs, to gather community members, perform outreach, and 

visit homes and properties to foster trust and partnerships among their 

residents. Because these rural areas and their sub-communities are nuanced, 

and fire risk may be different for each household, a formal institution such as 

emergency management or fire chiefs and staff, may serve as a mediator 

between county codes and fire mitigation, and the conditions of the 

community and its residents. We suggest that before mitigation practices are 

promoted at the state, county, or local level, that trusted individuals within 

communities, such as fire chiefs, neighborhood watch leaders, volunteer 

coordinators, teachers, etc., help residents to define and bound their 

community, understand who and what homes and structures are within the 

community, and how they might work together towards adjacent lands 

management and reducing long-term fire risk. 

 Codes and Standards 

FAC calls for community updates in codes and standards surrounding 

homeowners and their properties, particularly in terms of residential 
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vegetation and building materials. In rural areas where code enforcement is 

scarce, there is little buy-in for regulatory practices, economic capacity for 

these activities is low, and there is less trust for government and formal 

institutions, we suggest that codes and standards are adopted at the county 

or state level, and apply to state and county operations. 

Though these activities are costly and difficult to enforce, long-term 

planning could incorporate changes surrounding ensuring adequate water 

supply for firefighting, creating neighborhood buffers, and maintaining road 

ways and access points. For rural areas that are unincorporated, county 

maintenance of roadways and private landholdings is not possible. However, 

the county and state can support areas of localities that are incorporated, and 

local officials and institutions can point to these changes in overall codes and 

regulations to set an example for unincorporated neighborhoods or private 

lands. 

 

CONCLUSION 

Our suggestions for updating the Fire Adapted Communities guidelines 

revolve around adaptation strategies for rural communities, information 

dissemination, and community knowledge within these contexts. While we are 

aware that these suggestions may not encase all shortfalls of implementing 

FAC in rural communities, and that our suggestions do not address urban and 

suburban communities, our goal with these policy recommendations was to 



244 

 

   

find more accessible long-term solutions for extremely isolated and rural 

communities.  

Because urban and suburban communities have higher population 

density and more formal institutions, regulation surrounding fire risk and 

mitigation is more widely expected and accepted by residents. Additionally, 

long term solutions in these cases need not address the entirety of large 

cities, as wildfire is a localized, small-scale disaster, compared to other 

natural hazards, such as hurricanes, floods, and earthquakes. In urban areas, 

communities are more clearly defined by neighborhoods, boroughs, or 

streets, and there are often smaller informal and formal regulatory bodies and 

institutions within these sub-communities.  

While Fire Adapted Communities does not address the unique needs 

of rural communities, and may assume that each community has the capacity 

to carry out adaptation and mitigation strategies for long-term risk, it provides 

a guide for how institutions should think about fire at the wildland-urban 

interface – as recurring disasters that continue to grow in severity and 

frequency. Many proposed management plans regarding risk apply to 

catastrophic events on a large scale, such as hurricanes covering large, 

metropolitan areas, while little has been studied regarding risk perception at a 

localized level, where the resources of individual hazard-prone communities, 

particularly wildfire-prone communities, are at risk (Mockrin et al. 2014). 

Because of the recurring nature of wildfire, the creation of 

management plans and policies around mitigation, must take continued risk 
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and risk perception of the community into account. In examining current 

cohesive management plans relating to disaster relief and community 

rebuilding, it is apparent that not all risk-mitigation and rebuilding plans and 

policy changes are created the same. While some plans may cover a 

multitude of issues in the community, others may more adequately address 

plausible opportunities for reducing risk for both community and residential 

infrastructure (Burby, Deyle, Godschalk, & Olshanky 2000).  

FAC was developed by the Fire Learning Network and FireWise 

Council as a supplement to state and federal fire policies, for communities to 

create fire adaptation policies and programs at a more localized level. The 

framework, or criteria, go beyond the traditional method of FireWise activities 

for homeowners and neighborhoods, and involve greater engagement of the 

community rather than simply individualized actions that homeowners and 

adjacent landowners might take to protect themselves from fire. FAC focuses 

on mitigation and planning for future wildfire events, rather than protection for 

residents during fire.  

The main aspects of Fire-Adapted Communities rely on citizens to 

utilize resources within their community, including a multitude of formal and 

informal institutions such as county and local governments, neighborhood 

groups, businesses, infrastructure, and managers to form a coalition to plan 

and mitigate for fire. The criteria for FAC, per the Guide for Fire-Adapted 

Communities focuses on human and natural systems, and the interactions 

between them at the wildland-urban interface. The criteria for making a 
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community fire adapted, focuses on codes and ordinances, including 

regulation change and policy changes at the local level, education for both the 

public and responders. This includes employing the Ready, Set, Go! 

Program, fire mitigation through fuels management that involves federal, 

state, and local efforts, utilization of FireWise activities and principles, 

changes in evacuation, transportation, and safety routes, stakeholder 

collaboration, agreements, and partnerships, and the creation of a CWPP 

through formalized local institutions. The CWPP outlines expectations for fire 

mitigation, building and zoning codes, emergency evacuation plans, and fuels 

and fire management activities, among many other community-wide activities 

(Fire Adapted Communities, 2015). 

While Fire-Adapted Communities lays groundwork for communities to 

adapt to the increasing number of severe wildfires, the expanding wildland-

urban interface, and threats to human infrastructure, and, while it defines 

metrics by which communities might consider themselves fire adapted, it falls 

short in acknowledging that fire-prone communities are extremely diverse, 

and that extreme wildfire events occur in many communities that may not 

have the capacity to achieve the criteria set by the Guide to Fire Adapted 

Communities. Community capacity is also a main aspect of FAC, yet, given 

the nature of a community to define itself, the criteria falls short on expanding 

their definition of what adaptation might mean across all types of 

communities. 
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CHAPTER 5 – CONCLUSION 
 

 
 In the field of disaster recovery, the study of fire is unique because of 

its small scale and recurring nature. Fire-prone communities vary greatly, 

from rural to urban, and with varied resources, knowledge of fire, and 

management goals. Because it is a recurring disaster, yet, one that is part of 

a healthy, natural landscape, local communities must take on the priorities of 

planning for and mitigation fire risk, to ensure that homes, business, and 

infrastructure are resilient.  

Much like other environmental policy and analysis issues, the 

differences between urban areas and rural areas, is deeply contrasted. Urban 

areas face fewer rebuilding challenges in the face of natural disaster, 

because of their heterogeneity, greater number of available resources, 

access to funding and nongovernmental organizations, and relative mobility. 

Rural areas, have fewer opportunities for successful rebuilding strategies, due 

to lower socio-economic status, less access to resources and education 

materials, politics, and legacy of landholdings, among others.  

 Rebuilding after wildfire occurs in two phases: the recovery phase, and 

the rebuilding phase. While the recovery phase focuses largely on rebuilding 

structures and returning to life as normal, rebuilding is a long-term process. 

Scholars consider long-term rebuilding to include the entire community, with 

buy-in not only from formal governance structures, such as city planner, fire 

departments, and emergency managers, but from community members as 

well (Kim & Marcoullier 2016).  
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 However, fire-prone rural areas and their urban counterparts, may 

differ in the ways in which they are able to recover and rebuild. Because 

urban areas have more connectivity to formal governance structures, are 

more likely to accept government intervention in the form of new policies and 

regulations, and have more resources to rebuild, their rebuilding practices 

may happen at a deeper level, and faster. Rural areas, have fewer resources, 

and low acceptance rates of government intervention, suggestions from 

outsiders, and may rely on federal aid to kick-start their recovery process. 

While urban areas may be able to quickly recover and rebuild following 

wildfire, with the development of mitigation and fire risk reduction programs 

that increase mitigation and reduce the likelihood of structure damage in the 

future, rural communities are often thrown together to create grassroots 

recovery strategies that may not be as robust as their urban community 

counterparts. 

 Communication among agencies is particularly important, to avoid 

overlap, and to create risk reduction strategies that are holistic and address 

the wildland-urban interface, where human lives meet wildfire risk in the face 

of climate change. In urban areas, it is more likely that communication 

between these departments is mandated, public, and funded, to an extent. 

Rural communities, however, may be more susceptible to risk if these 

departments fail to communicate. And, because of lower tax bases and fewer 

residents in rural areas, fire-risk mitigation through these departments may be 

underfunded. Here, communication is necessary in order to approach fire risk 
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reduction. And, because of the expectation of rural women to fulfill societal 

gender roles, women in power in these areas can have a major influence on 

the communication strategies of formal governance, emergency managers, 

and those in charge of fire risk mitigation. Women are also called upon to 

garner support for mitigation strategies through their knowledge of the 

community, and to build and maintain community support for one another, 

particularly in times of natural hazard recovery. 

Wildfire rebuilding and recovery is not only dependent on the people 

and demographics of the community, but on the types of institutions that 

govern the community. For urban and suburban areas, governance often 

takes the form of formal institutions, including city governments, police 

departments, local foundations, and businesses, among others. In rural 

communities, informal institutions govern recovery and rebuilding. These 

include religious groups, community stakeholder groups, and neighborhood 

groups, etc. Because formal institutions have more power and resources to 

enact rules and regulations, their rebuilding practices mirror the scholarly 

definition of rebuilding, as they attempt to address future fire risk by changing 

building codes, urban zoning policies, and strategic plans for forest 

management. Rural communities, however, are not so fortunate, as residents 

who may be resistant to change and formal rules must forge ahead to create 

their own strategies that suit the unique needs and aspects of their 

populations. These strategies, in turn, may lack robustness or staying power 
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over time, and may not aid in recovery and rebuilding following another 

wildfire. 

The Fire Adapted Communities (FAC) guidelines (2015), were created 

to address the unique needs of these fire-prone communities and the small-

scale risks that they face when tasked with recovery and rebuilding. Aspects 

of the FAC include written regulations and code changes, as well as 

employment of scientific research, community collaboration, and 

neighborhood social and cultural shifts in terms of behavior surrounding 

wildfire, among others. However, the rural/urban divide pops up again when 

applying this tool, originally designed to address the nuances of varied 

wildland-urban interface communities. 

Because FAC does not consider the lack of resources, population, out-

migration, or the isolated nature of rural communities from urban areas, the 

guidelines cannot be applied locally in their entirety, if at all. This suggests the 

need for changes in guidelines surrounding local mitigation of wildfire, or 

guidelines developed around rural and urban/suburban areas separately. 

As wildfire and people continue to coexist at the wildland-urban 

interface, and as the needs for fire risk mitigation strategies increase with the 

number of people rebuilding, research and planning must consider the 

differences between rural and urban areas. Our research has shown that 

varied communities have varied definitions of what community recovery and 

rebuilding looks like, according to the values and cultural norms of their area. 

These definitions and their action plans may or may not be sufficient to 
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address the risk of future wildfire, developments in protecting human lives and 

structures in recurring disaster management work. Planning and mitigation 

strategies should consider that communities’ social identities, the key players 

in their institutions, and the types of institutions and resources available to 

them, will create avenues and barriers to success.  

We need to study wildfire in hazard mitigation’s scale and perspective, 

as well as a community’s capacity to adapt and their available resources over 

time. Communities should include more diversity in their planning and 

communication among agencies, create methodologies for both informal and 

formal institutions to carry out recovery and rebuilding strategies, and 

practices for implementation and enforcement of new regulations or norms. 

Because one size does not fit all for small-scale hazard management, 

the focus of management plans should not be on providing communities with 

resources they cannot maintain, but to consider their parameters and 

conditions of the community and its institutions, create action plans and 

strategies to be effective for unique sets of people, garner positive response 

from residents, and consider updates, resilience, and longevity of mitigation 

and strategic wildfire risk mitigation. 
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APPENDIX: INTERVIEW PROTOCOL 

 

Introduction  

Thank you for agreeing to talk with me today. I’m a ______with _________, 

and my colleague is a _ with ______.  

 We started this project because we want to understand how 

communities live with and adapt to wildfires. We are beginning to 

understand how homeowners and communities plan for wildfires, but 

we don’t know as much about what happens after wildfires. To expand 

our understanding, we are examining how communities and 

homeowners respond and rebuild after a major fire has destroyed 

houses.  

 We did some initial work on fires in Colorado from 2010-2012, talking 

with homeowners and community leaders about what happens after 

homes are lost. This study builds on what we heard there 

 Do you have any questions about the study?  or about our/my 

background?  

To give you an idea of what to expect, I anticipate these questions should 

take about an hour and half. I will start with some questions about fire risk, 

and then ask about rebuilding, and any changes you might have seen in 

regulations and policies after the ________fire. I will end with a few questions 

about you and your background. Then, ask for permission to record and do 

IRB. 

 

INTERVIEW QUESTIONS 
 
Part 1: Background on the _______Fire and your role 

1. How would you describe your role in the Fire and the recovery?  

2. As appropriate (fire official, start of interviews in a location): I also want to 

confirm that my understanding of the __________Fire itself is correct.  
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a. How long was duration? How did it start? (human, lightening)? 

b. How did the evacuation go? Was it mandatory? How many people? 

How much time did people have to get out? Were people prepared 

to evacuate? Why do you think people did or did not evacuate? 

c. How many structures and homes lost? 

d. How many of the homes or cabins lost were primary residences vs 

secondary residences (or vacation homes)? 

e. What type of land did the fire occur on? Were there public lands or 

other landowners involved? 

f. What fire districts or jurisdictions responded to the fire?  

 
Part 2: Before the fire: Background on area and fire risk/mitigation  

1. Could you tell me more about this community and what’s it like to live 

here? For example, how would you describe this community to someone 

who is considering moving here?  

a. Do people know their neighbors? 

b. Other information - what do people say about the schools? taxes, 

cost of living, outdoor recreation? 

2. Tell me about the local fire protection organizations. (Size of jurisdiction? 

Paid/volunteer staff? Range of duties? Funding? similarities/differences 

with neighboring organizations?) 

a. What ISO rating did the area have where homes were lost? 

3. Before the _________ Fire, did people think a wildfire was likely in this 

area? (Were opinions divided or did people pretty much agree?  Was it 



262 

 

   

something people thought about?  Had there been a fire in this area 

before?) 

4. Do most people live in HOAs? How would you describe their role(s), what 

kind of concerns do they deal with? Are there CC&Rs, and are those 

enforced? 

5. What were homes and structures within the fire perimeter like, in terms of 

age, size, and materials?  

a. Are homes prefabricated (mobile/modular), builder/developer built, 

or custom? Was that typical of this area?  

b. What is access like, including roads, driveways, gates, and 

signage? Was that typical of this area? Private or public roads? 

c. Are these people on public utilities, or individual septic?  

d. Do you know any of the people who owned these homes? 

6. Is the water supply in this county a limiting factor for development? Does it 

affect what homeowners can do in their yards? Is it a concern for fire-

fighting? 

7. How big were properties in the fire area, and what was vegetation on 

these properties like? Was that typical of this area? 

a. If not already - What about the landscaping around homes? Was 

that typical? 

8. Before the fire what were people doing around their homes to reduce the 

risk of fire damage?  
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a. Were they changing their home materials? Changing the roof, 

siding, or deck materials? 

b. Were people changing or maintaining vegetation in response to 

wildfire risk? Do people do that individually, or in collaboration with 

others? 

c. Which people or neighborhoods were or were not doing these 

activities? 

d. Do people put in a water supply for fire? Ponds, cisterns? 

9. Were these mitigation activities, meaning changing vegetation and 

building materials in response to wildfire risk, voluntary or required?  

a. If mandatory, what is required? How did those requirements come 

about? 

b. If voluntary, what programs were used to encourage mitigation? 

(examples: community work day, help for seniors or low-income 

residents, chipper brought to neighborhood, free yard waste 

disposal?). Were these programs successful? Why or why not? 

c. Do HOAs deal with wildfire concerns? 

d. Who (which institutions, organizations or individuals) was doing 

mitigation outreach and education? (examples: co-op extension 

from university, state DNR, fire chief, community leader) 

e. Did any mitigation work happen during the fire when people began 

to worry about the fire’s approach? 
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10. What kinds of actions did the community take in response to wildfire risk? 

Things like investing in suppression capabilities, evacuation, fuel 

treatments, planning (CWPPs)?  

a. Were these activities occurring on public land, or private land, or 

both?  

b. Were they paid out of public or private funds, or both? 

c.  How were these activities and their funding perceived by the 

community? 

11. Then, thinking about how homes fared during the Fire, which management 

actions, housing attributes, or other factors do you and others think 

affected how houses fared during the fire? What determined damage? 

Responses-want to know if people see the value in any specific mitigation 

(building materials, vegetation thinning), or if they see external factors 

(suppression, intensity of fire, fuel breaks created by roads) or just luck as 

more important. 

12. I understand that [hazard] is also an issue in this area.  

a. Do preparations for [hazard] also prepare the community for 

wildfire? 

b. Does awareness of [hazard] also raise awareness of wildfire? 

 

Part 3: Regulation before the fire – target these depending on interview 

subject 

We’re interested to know what wildfire-related regulations and plans were like 

before the fire.  
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1. Did the County have a comprehensive plan, and did it address wildfire or 

housing growth concerns? 

2. Was there a CWPP for the county or communities in the county? 

a. Were you involved with developing the CWPP? 

b. Can you tell us more about that document? 

c. Have the recommendations been implemented? 

3.  Did the County or any of its communities participate in Firewise or a 

similar program?  

4. What about open burning, was that legal in this state? In this county? 

Were there exemptions? 

a. Were permits required? What was their cost?  

b. Were burn bans set, and by whom?  

c. Did burn bans occur because of fire danger, air quality, or both? 

5. Did the Hazard Mitigation/Emergency Plan address wildfire or housing 

growth in hazardous areas?  

a.  Did you have a reverse 911 system? 

6. We also want to know about local codes and wildfire concerns: 

a. How long have you had a building code in this county? Did building 

codes reflect wildfire concerns? Were codes enforced? 

b. Do you have a zoning code? Did it reflect wildfire related concerns? 

How long have you had a zoning code?  

c. Did subdivision regulations reflect wildfire related concerns? How 

long have you had subdivision regulations?  
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d. Have codes, regulations, or planning efforts been controversial or 

discouraged? Why?  

i. Who participates in public meetings when these changes 

come about? 

ii. Who supports/opposes these changes? 

iii. Does your approach to zoning/regulation reflect your 

community’s current values and identity? 

Part 4: Adaptation and rebuilding – We have some questions about what 

happened to homes and the community after the fire: 

1. What can you tell me about initial cleanup and recovery work after this 

fire? 

a. Do residents do their own structural demolition work? 

b. Their own vegetation cleared or restored? 

c. What resources did people use? Their own equipment/labor, pay 

contractors, get county/city help? 

d. Was there vegetation restoration on the broader landscape? Who 

did this work? 

i. What ecological concerns were important? (for example, 

invasive species, type conversion, threatened 

species/habitat)  

ii. Has post-fire flooding been an issue?  
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2. What can you tell us about the people who lost homes? (for example, how 

old, kids at home, well off or not, locals or newer). if knew people in 

perimeter - Do you personally know anyone who lost their home? 

a. Were people insured?  

b. Did people get federal assistance? 

c. Where did displaced residents live initially? (Local motels, 

friends/family, camp on lot, local shelter).  

d. Were they given assistance through established charities? Did 

donations come mostly from within or outside the community?  

e. Were there any new charitable efforts/organizations specific to the 

fire?  Are these organizations or efforts still in existence today? 

3. For those who lost homes, did people rebuild? Those who did not rebuild, 

what did they do with land, and where do they live now?  

a. Did people rebuild in the same place? Could structure and 

infrastructure be reused? Foundations? Septic systems? Restore 

utilities? Driveways?  

b. Did local government have special programs or assistance 

available for those who lost homes or were rebuilding? 

c. How did insurance coverage, policy, and mortgage financing 

influence rebuilding? 

d. How did people get information about rebuilding? – e.g, talk with 

your neighbors, and/or with others whose houses were destroyed 
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by fire? Or county officials, or volunteer groups (Salvation Army, 

Red Cross)?  

e. What about family issues like age, health, and stage of life? (easier, 

more difficult?) 

f. Did previous wildfire or other disaster experiences play a role? Was 

there anything about this fire in particular that influenced decisions? 

(severity, surprise, yet another so soon?) 

4. Post fire, do you feel like the community has physically rebuilt?  

a. Are homes rebuilt and occupied?  

b. Is infrastructure restored (roads, etc)?  

c. Are schools and community buildings functional?   

5.  What about community morale? Do you feel that the community has 

“emotionally” and socially recovered from the fire? 

6.  How has this fire changed the nature of how people relate to one another 

in your community and their social networks? 

7. Beyond the homes lost in fire, did you see a lot of changes to the real 

estate market after the fire? 

8. Did the community acquire any new open space after the fire? For 

example, local government or land trusts buying land for conservation 

either to keep development out of hazardous areas or to use that land as 

an open buffer against future fire?   

9. After the fire, are homes and landscaping different? 
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a. Are rebuilt houses much different than what they replaced? In what 

way? 

b. Are the landscaping practices different around rebuilt homes? 

Different plant choices, layout, walls or fences, hardscaping, 

irrigation systems? 

c. What about houses that survived the fire? Did community members 

ask for advice or help to reduce their future fire risk?  Have you 

seen changes in surviving houses and landscapes?  

d. Do you think changes in new and existing homes were motivated 

by concern that fire would occur again? 

Part 5: Policy response to the fire 

1. What regulatory/administrative changes were made or considered in the 

aftermath of the fire to explicitly facilitate or guide structure rebuilding?  

a. Do planners or building departments report any new: zoning and 

land use codes, building and fire codes, road/driveway/access 

requirements, WUI codes or regulations, landscaping ordinances, 

comprehensive planning efforts?  

b. Are codes retroactive/offer incentives for retrofitting existing 

homes? 

c. If required structural changes are retroactive, are there provisions 

for helping with the cost of compliance? Who qualifies for 

assistance? 
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d. Did any code or regulation enforcement responsibility change? how 

about enforcement effort? public acceptance or political support? 

2. If you made changes in regulations: 

a. Do you or others think the regulatory changes had their intended 

effects?  

b. Do you think those changes might have influenced the decision to 

rebuild?   

c. Do you see any barriers to implementation and enforcement of the 

regulatory changes? 

d. Who were the main stakeholders involved in the development of 

these strategies? What groups and individuals participate in 

Firewise activities? Garden club, volunteer organizations 

(Elk/Moose lodge, etc), youth organizations (scouts, 4H), etc. 

e. Who is involved in getting community members to adopt these 

practices? 

Can you describe the process of disseminating 

information/recruiting community members to participate in Firewise 

activities? 

f. For those that didn’t make changes, why not? 

3. If you made changes in regulations, where did those ideas come from? 

Did information from other groups or other communities influence those 

changes?  
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a. Did you make use of planning resources such as American 

Planning Association, Firewise NFPA, the Fire Adapted 

Communities website, or similar resources? 

b. Did you look through the model codes available, like those from the 

International Building Codes, or codes developed in other places, 

like the State of California? Did you use them as an example or 

adopt them as written? 

4. After the fire, are there new wildfire education or outreach programs 

planned or running now, in response to the fire? 

a. Do you have new partners or collaborators in the program? Who 

are they? 

b. Has the fire brought more resources and help for programs like 

these?  

5. Do you feel that the policy responses to the fire, or other community-level 

changes, took the values of the community into account?  Do they reflect 

who lives here and how the community operates? 

 
Part 6. Fire and flood risk after wildfire 
 
To wrap up, I have just a couple questions about how you think the fire risk 
has  
 
changed for this area 
 
1. Do you think a wildfire is likely to occur in the ________ fire area again? 

Do others?  
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2. If a fire occurred again in the same area, do you think damage to homes 

or property is likely?  

That concludes our questions the fire and rebuilding. Did I miss anything else 

that you think is important about the fire or rebuilding? 

 

Part 7: Interview profile  

1. We are talking with people in a wide range of communities, and with 

people who have varied backgrounds and experiences. Tell me about 

your background: 

a. Where we you raised?  

b. Where did you go to school? College?  

c. How long have you been doing this kind of work? Have you done 

this same kind of work in other communities? Was fire an issue 

there as well? 

d. And, how long have you lived in this area?  
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