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EXECUTIVE SUMMARY 

Background 

Each year it seems we enter a new 

record-breaking fire season. Wildfires 

across the western United States, 

especially in California, seem to be 

growing in acreage, frequency, length of 

time, number of resources required to 

extinguish them, and amount of destruction 

and lives lost. These anecdotal 

observations are backed up by numerous 

reports across scientific, governmental, 

budgetary, and insurance reports.  

In addition to climate change 

extending the dry season and reducing the 

reservoirs of water in California, the 

availability of fuel loads in shrublands and 

forests has grown without regular 

clearance, while the growth of housing in 

the wildland urban interface (WUI) has put 

more people and structures in the path of 

wildfire. This last element is the primary 

focus of this research, which seeks to 

inform and contribute to the design of a 

cost benefit analysis comparing two 

alternate development scenarios in the 

WUI of eastern Los Angeles County. 

 

The primary questions of this project are as follows:  

1. Property buyout programs have been an effective way to address severe climate-

related risks in other developed locations. Could this model be an effective way to 

solve increasing risk of wildfire in the WUI of the study area?  

2. What existing political, economic, and regulatory structures limit potential 

solutions to the unprecedented issues we are likely to face because of climate 

change? How can these structures better account for the cycles of wildfire to reduce 

externalized costs and risk to human lives, biodiversity, and property?  

The Introduction (Section 1) provides an 

overview of the Study Area, issues and 

actors at hand, and two scenarios under 

consideration for a cost benefit analysis 

(CBA). The two scenarios are, essentially, 

1) a path of no-action where existing 

development and fire management patterns 

and practices continue and 2) a no-build 

scenario that involves the acquisition of 

key parcels for conservation. The Study 

Area includes parts of unincorporated Los 

Angeles County in the foothills of the San 

Gabriel Mountains, as well as the cities of 

Arcadia, Azusa, Bradbury, Claremont, 

Duarte, Glendora, La Verne, Monrovia, 

San Dimas, and Sierra Madre. These 

foothills cities lie east of the City of Los 

Angeles and west of San Bernardino and 

Riverside Counties and are nestled 

between the San Gabriel Valley and 

Angeles National Forest.  

These communities have a long 

history, beginning with the indigenous 

tribes that first inhabited the lands, 

followed by Spanish and Mexican 

colonists, followed by American colonists 



6 

 

and ranchers, and then followed by waves 

of immigrants from around the world. 

While the San Gabriel Valley sprouted as a 

largely agricultural region, irrigated by the 

streams from the mountains above and 

underground aquifers, it has evolved into a 

sprawling string of suburbs of the greater 

Los Angeles metropolitan region. The 

forested and chaparral hillsides above the 

old ranches and developing urban cores 

offered respite in the form of quiet and 

bucolic enclaves, especially for higher 

income households that, in some cases, 

rival those of the Santa Monica, Beverly 

Hills, and Hollywood Hills estates to the 

west. 

As climate change dries out the 

surrounding vegetation, increases winds 

and storms, and brings hotter temperatures, 

the high-value structures in precarious 

canyons and hillsides are increasingly 

exposed and vulnerable to wildfires. The 

cost of mitigation and protecting these 

homes has grown exponentially, yet homes 

continue to be built and rebuilt in the same 

areas. 

The Literature Review in Section 2 

provides context from earlier research and 

literature from across the country and 

around the globe related to various factors 

that are key to this study. The concepts that 

are explored are the definition of and 

policies pertaining to the growth of the 

WUI, buyout and managed retreat policies 

and how they have been applied to regions 

experiencing disasters, the concept of risk 

and perception of risk to fire, and the use 

of CBA in an environmental case, among 

other key topics. The following section 3, 

Data and Methodology, borrows some of 

these concepts derived from the literature 

review and explains how they are applied 

in this research. Here, I discuss the value of 

conservation and ecosystem services and 

the unique opportunity to apply CBA of 

development scenarios in a fire-prone 

landscape. Additionally, as discovered in 

the literature review, there are very few 

cases in which a buyout program and 

proactive measures to limit development 

have been enacted for areas at high-risk of 

wildfire, let alone a CBA of fire buyout 

programs. 

Section 4 – Findings and Analysis 

first offers a curated selection of three case 

studies pertaining to buyout programs 

related to natural disasters in various 

contexts. The case studies are taken from 

Victoria (Australia), Staten Island (New 

York), and Middlesex County (New 

Jersey). Each is assessed with some 

sociopolitical background and description 

of the disaster events and response. Each 

had slight variations in policy responses by 

the state and/or cities impacted. Thus, there 

is a discussion of the timeline and context 

of that policy, as well as its impact on 

recovery and better planning and land use 

practices. 

 

 

 

These studies reveal several key takeaways: 



7 

 

1 Successful buyout programs are voluntary. 

2 There are few existing buyout programs are related to wildfire. 

3 Each disaster occurred in ‘a place that should never have existed’, but was not 

duly considered until too late. 

4 State-level buyout programs tend to target specific communities with clear and 

imminent threat, but mostly after a disaster. 

5 Buyout programs and reimbursements often occur too long after a disaster to be 

most effective. 

6 Land that is sold has restrictive covenants to prevent or limit future development 

and hold for conservation. 

7 Inter-agency coordination is lacking. 

The case studies provide an 

opening to look at the eastern Los Angeles 

County region as a case study itself, 

starting with an overview and brief history 

of the Study Area. This quickly leads into 

Scenario 1, which discusses maintaining 

“status quo” development and wildfire 

management practices and patterns, 

including the impacts of a changing 

climate and the risks currently experienced 

with fervent land speculation and 

vegetation loss, rising prices, steep slopes, 

and increase of fire damages. This no-

action scenario includes widespread costs 

for fire prevention and compliance 

enforcement, fire protection (firefighting), 

planning, construction (infrastructure, 

housing, and insurance), reconstruction 

costs, as well as costs to other agencies, 

like public works, that handle maintenance, 

emergency response, and clean-up after 

fire and equally disastrous post-fire debris 

flow events. Other, less well quantified 

costs are touched on, including impacts to 

public health and environmental impacts. 

These costs are finally compared to the 

benefits of this scenario, which may 

include addressing housing needs 

(although, with high land costs and current 

regulations for affordable housing, the 

hillside parcels will not address the full 

need) and potentially increasing the 

municipal or county tax base, which 

provides funding for things like 

firefighting. 

Scenario 2, land acquisition and 

conservation, demonstrates some of the 

costs and challenges with acquisition of 

land that conservancies face. This scenario 

also requires significant vegetation 

management practices, as well as open 

space and trail maintenance when it is open 

to the public. However, with more space 

and regular management practices, 

methods like prescribed burning or other 

clearing techniques can be performed 

safely at a more cost- and ecologically-

effective scale. Some of the losses of open 

space associated with development in 

Scenario 1 are recaptured in Scenario 1 as 

benefits. The value of recreation, 

improvements to health and wellbeing, 

infill development and reduction of 

greenhouse gas emissions, and other 

ecosystem services, like watershed 

functions, are discussed in more detail here 

with insight into innovative fiscal analyses 

that have been performed in other contexts. 
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Section 5 concludes this research 

and provides the building blocks for a true, 

comprehensive CBA for this Study Area 

and other, similar WUI regions. Rather 

than a full outline of all the economic 

values discussed in this study, however, the 

paper concludes with a graphic depiction 

of each scenario presented with the relation 

of costs and benefits with the respective 

entities or stakeholders that are most 

impacted by these.  

In summation, the magnitude of 

costs associated with the status quo 

Scenario 1 far exceed the benefits and the 

reverse appears to be true in the acquisition 

and conservation Scenario 2, backed up by 

the studies and values discussed in the 

Findings and Analysis section. The 

benefits of land conservation in this region 

are clear, regardless of economic value. 

Although conservation comes with costs of 

vegetation management and clearance, as 

well as insurance, and trail maintenance, it 

provides improved watershed functionality 

and increased availability of groundwater 

through dispersed infiltration. Structural 

fire damages, casualties, and insurance 

claims would be greatly reduced, if 

coupled with more preventative work and 

vegetation management, which can be 

done more effectively with more open 

space. Road, park, and trail closures would 

be less likely. Increased access to open 

space and recreation helps to improve 

human health outcomes, increase property 

values, lower probability of mortgage 

default, and reduce firefighting costs.  

These benefits, as well as the costs 

of no-action, far outweigh the potential 

increase in tax revenues or increased 

housing availability offered by these 

parcels. Parcels in the foothills of the San 

Gabriel Mountains are notoriously steep 

and difficult to access, require new, 

modern, and expensive infrastructure 

powered by fossil fuels to provide enough 

water to protect homes, often require 

construction and maintenance of new roads 

and sewer lines, and are far more likely to 

experience wildfires. The undeveloped 

parcels in unincorporated Los Angeles 

County and the ten foothill cities adjacent 

to the Angeles National Forest, offer the 

rare opportunity to acquire and protect 

contiguous properties with high 

conservation value. 

Finally, two sets of recommendations are provided for policy improvements and 

further study of CBA to reduce the risk of wildfire in these areas. The recommendations 

are summarized as follows:  

Policy Recommendations 

 Recommendation Page # 

1 Develop Conservation Easements 145 

2 Label All WUI Zones in the Hillsides as Hazard Regions and update 

maps annually 

146 

3 Incentivize Infill Development 146 

4 Property Buyouts 147 

5 Transfer of Development Rights 148 
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6 Implement a program – whether buyouts or TDR – proactively to support 

human and ecological health rather than waiting for a major disaster and 

losing property value 

149 

7 Require native landscaping 149 

8 Account for All Costs of Disaster Events to Provide Adequate 

Investment 

149 

9 Public/Homebuyer Education and Stakeholder Engagement 150 

10 L.A. County Fire (with County Planning) and CAL FIRE (with State 

Planning) should have a more decisive role in land use decisions 

151 

11 Develop and use innovate funding sources, such as Forest Resilience 

Bonds, for long-term resilience  

151 

12 Develop Parametric Insurance for Wildfire Events 152 

13 Develop collective community-wide fire mitigation efforts 153 

 

Recommendations for Further Study 

 Recommendation Page # 

1 Consistently Collect and Refine Data 154 

2 Refine Ways to Calculate and Compare Social and Environmental 

Impacts with Financial Data 

155 

3 Monitor Growth of Housing Due to Unintended/Unexpected Factors 156 

4 Determine Relationship Between CBA Factors and Climate Change 156 

5 Include other development scenarios for further CBA comparison  157 

 

With all these considerations, conservation entities, permitting agencies, fire 

agencies, developers, and other stakeholders may better evaluate the risks, challenges, 

costs, and benefits of different scenarios when considering land use opportunities in the 

WUI.  
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SECTION 1: INTRODUCTION 

BACKGROUND 

Wildfire is an element of the 

natural world that has contributed to our 

unique biodiversity in Southern California. 

Local native civilizations throughout the 

region understood the need and benefit of 

fire on the landscape, allowing it to burn in 

a controlled manner at certain intervals to 

reduce the severity of the fire and to 

promote the health of the ecosystem. 1 , 2 

This Traditional Ecological Knowledge 

(TEK) of wildfire in California was largely 

lost and displaced by fire suppression 

strategies as colonial settlers took control 

of the lands. By the late 19th Century, the 

controlled burns used by early populations 

were largely terminated, as they were 

perceived to be too much of a risk to 

increasing human settlement in the state, 

while Euro-American fire suppression 

strategies took hold.3 These practices have 

evolved slightly into present-day wildfire 

mitigation strategies but are still predicated 

on limiting any fire whatsoever.   

 
1 Stephens, S., Westerling, A., Hurteau, M., Peery, 

M., Schultz, C., and Thompson, S. ‘Fire and 

climate change: conserving seasonally dry forests 

is still possible.’ Frontiers in Ecology and the 

Environment, 18. 2020.  
2 Keeley, Jon E. ‘Native American impacts on fire 

regimes of the California coastal ranges.’ Journal 

of Biogeography, 29, 303–320. p.308. 2002. 

https://lpfw.org/wp-

content/uploads/2018/01/2002_Keeley_Native-

American-Impacts-on-CA-Coastal-Fire-

Regimes.pdf 
3 Stephens et al. Ibid. 

Whereas wildfires were typically 

seasonal events throughout much of 

California, they have now become an 

annual year-long battle in areas considered 

on the fringe and even within urban areas. 

“Recent fire seasons in the western United 

States are some of the most damaging and 

costly on record,” (Calkin et al., 2014).4 

This has been a recurring statement in 

literature and news each year over the past 

few decades. As much of the West 

experiences record-setting and 

increasingly devastating wildfires, and an 

extended wildfire season, many more 

resources are being poured into firefighting 

and fire mitigation strategies around 

populated areas, with ample evidence of 

increasing associated costs. 5  The costs 

associated with mitigation, adaptation, 

rescue, clean-up, reconstruction, and 

insurance of structures to wildfire are 

mounting into another looming financial, 

social, and ecological disaster.  

4 Calkin, D., Cohen, J., Finney, M., and 

Thompson, M. ‘How risk management can prevent 

future wildfire disasters in the wildland-urban 

interface.’ Proceedings of the National Academy 

of Sciences of the United States of America, 

111(2). 2014. pp.746-751. Retrieved December 3, 

2020, from http://www.jstor.org/stable/23770110. 
5 Cleetus, R. and Mulik, K. ‘Playing with Fire: 

How Climate Change and Development Patterns 

Are Contributing to the Soaring Costs of Western 

Wildfires.’ Union of Concerned Scientists. 2014. 

pp. 1-20, Rep. Retrieved December 3, 

2020.http://www.jstor.org/stable/resrep00039.8.  

http://www.jstor.org/stable/23770110
http://www.jstor.org/stable/resrep00039.8
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Along with failed fire suppression 

strategies, anthropogenic-induced climate 

change presents an even greater challenge 

to addressing threats of fire to both 

biodiversity and cities, as patterns of 

precipitation, temperature, wind, and 

vegetation cover change more rapidly. 

Given the patterns over the last few 

decades, fire risk is predicted to continue to 

grow, as longer periods of drought and 

higher temperatures are bookended by 

more precipitation falling during fewer 

storm events. 6  Recent literature has 

indicated three primary factors that are 

producing these significant changes across 

the western United States in the last few 

decades. These include a warming and 

drying climate, the build-up of fuels, and 

the expansion of the wildland–urban 

interface (WUI).7 Until recently, this had 

not been widely understood or acted upon 

at the public policy or legislative level.8 

This study focuses on the latter 

factor – the relationship between the 

expansion of the WUI zone and the 

increase in severity of wildfire and what 

public policy and legislation can do to limit 

the impact of wildfire on communities. The 

 
6 Westerling, Ph.D., Anthony LeRoy. Professor of 

Management of Complex Systems. University of 

California, Merced. Virtual Interview. January 27, 

2021. 
7 Schoennagel, Tania, et al. “Adapt to More 

Wildfire in Western North American Forests as 

Climate Changes.” Proceedings of the National 

Academy of Sciences of the United States of 

America, vol. 114, no. 18, 2017, pp. 4582–

4590. JSTOR, www.jstor.org/stable/26481841. 

Accessed 29 Jan. 2021.  

WUI has experienced the most growth by 

percentage of new development than any 

other area in the United States and, 

particularly in California.9 The increase in 

development within or adjacent to the WUI 

over the last half-century has provided 

added fuel for wildfire and has placed more 

people in the path of real harm, 

contributing to increases in damage and 

cost of wildfires.  

Defining and understanding the 

constraints of the WUI zone is one major 

challenge to addressing the issues at hand. 

The zone itself is more a concept than a 

place –characterized by the density of 

development in relation to a surrounding 

wildland or to largely undeveloped area, 

but it is constantly expanding, encroaching 

on, or replacing wildlands. The WUI 

definition was developed to identify 

communities at risk in the vicinity of public 

lands and is widely used. According to the 

United States Department of Agriculture 

(USDA) definition, "the Wildland-Urban 

Interface is the area where houses meet or 

8 Bradshaw, Karen M. “A MODERN OVERVIEW 

OF WILDFIRE LAW.” Fordham Environmental 

Law Review, vol. 21, no. 3, 2010, pp. 445–

478. JSTOR, www.jstor.org/stable/44175811. 

Accessed 29 Jan. 2021. 
9 Tam, L., Johnson, L., Exon-Smith, K., and 

Metwalli, J. ‘Safety First: Improving Hazard 

Resilience in the Bay Area.’ (Steen K., Ed.). 

SPUR San Francisco Bay Area Planning and 

Urban Research Association. pp. 28-44, Rep. 

2020. doi:10.2307/resrep26073.7 

https://www.jstor.org/stable/resrep26073.7 

http://www.jstor.org/stable/44175811.%20Accessed%2029%20Jan.%202021
http://www.jstor.org/stable/44175811.%20Accessed%2029%20Jan.%202021
https://www.jstor.org/stable/resrep26073.7
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intermingle with undeveloped wildland 

vegetation," (USDA and USDI, 2001).10 

Concurrently, housing affordability 

is a major social crisis in Southern 

California and the lack of options for 

housing, cost burden carried by the 

residents, and lack of regulation limiting 

development in the past has pushed 

development further from the urban core 

and increased development in previously 

rural or suburban areas. Demand for 

housing and land, both speculative and 

real, has had a major impact on the foothills 

area of the San Gabriel Mountains of 

greater Los Angeles. The regional planning 

body for Southern California, Southern 

California Association of Governments 

(SCAG), has set housing needs and 

requirements for each municipality in 

every county within its jurisdiction. 

Housing is needed at various levels of 

income, from very low- to moderate-

income and, for some cities, the number of 

units required is in the thousands.11 This 

presents an additional burden to cities, as 

much of the remaining available, 

undeveloped lands are within or abutting 

the WUI. In addition to traditional 

 
10 Radeloff, V., R. B. Hammer, S. I. Stewart, J. S. 

Fried, S. S. Holcomb, and J. F. McKeefry. ‘The 

Wildland-Urban Interface in the United States.’ 

Ecological Applications, 15(3), 799-805. 2015. 

Retrieved December 3, 2020, from 

http://www.jstor.org/stable/4543395. 
11 SCAG 6TH CYCLE DRAFT RHNA 

ALLOCATION BASED ON FINAL RHNA 

METHODOLOGY & FINAL CONNECT 

SOCAL. Southern California Association of 

Governments. September 3, 2020. 

https://scag.ca.gov/sites/main/files/file-

development pressure and a reliance on 

property taxes to contribute to their own 

budgets, local governments must choose to 

designate areas for housing on infill lots or 

allow developers to build on potentially 

sensitive open, unprotected land on the 

edge of cities. Unsurprisingly, given 

historic practices that have segregated non-

white and lower income households to 

more undesirable areas 12 , along with 

current regional development trends and 

high demand and cost of land, the hillside 

areas tend to be reserved for more affluent, 

white, single-family households. Though, 

as a result, fewer economically vulnerable 

households live in the hillsides, the cost 

and difficulty of defending these high-

value homes is staggering.  

Most studies and policies around 

wildfire in California and the United States 

have focused primarily on fire mitigation 

and adaptation measures for new structures 

and communities or to retrofit existing 

structures, but rarely address an alternative 

no-build approach. This is sometimes 

considered an extreme approach in a 

society that prioritizes private property 

rights and development for economic 

attachments/rhna-draft-allocations-090320-

updated.pdf?1602188695. Accessed December 3, 

2020. 
12 Practices and policies have included racial 

zoning and segregation, racial restrictive 

covenants, redlining, mortgage and income 

discrimination, and blockbusting followed by 

“white flight”. Source: Diverse SGV: A History of 

Conquest, A Present of Awareness, A Future of 

Change.’ Accessed May 2021. 

https://www.diversesgv.org/racial-history-of-

sgv.html 

http://www.jstor.org/stable/4543395
https://scag.ca.gov/sites/main/files/file-attachments/rhna-draft-allocations-090320-updated.pdf?1602188695
https://scag.ca.gov/sites/main/files/file-attachments/rhna-draft-allocations-090320-updated.pdf?1602188695
https://scag.ca.gov/sites/main/files/file-attachments/rhna-draft-allocations-090320-updated.pdf?1602188695


13 

 

growth. This research examines current 

policies in L.A. County and selected 

municipalities regarding both wildfire and 

development, including financial and 

regulatory structures. Accordingly, 

alternative methods that better align public 

versus private interest toward public 

safety, social/cultural equity, stewardship, 

and protection of biodiversity are 

proposed. This study is intended to help 

local governments make the most informed 

decisions using the true costs of 

development in these areas. 

RESEARCH QUESTION AND METHODOLOGY 

The primary questions of this project are as follows:  

1. Property buyout programs have been an effective way to address severe climate-

related risks in other developed locations. Could this model be an effective way to 

solve increasing risk of wildfire in the WUI of the study area?  

2. What existing political, economic, and regulatory structures limit potential 

solutions to the unprecedented issues we are likely to face because of climate 

change? How can these structures better account for the cycles of wildfire to reduce 

externalized costs and risk to human lives, biodiversity, and property?  

The geographic area of interest in 

this study (“Study Area”) includes ten 

municipalities the Foothills region of the 

San Gabriel Mountains in eastern Los 

Angeles County, stretching from the City 

of Sierra Madre to the west to the City of 

Claremont to the east, and some adjacent 

portions of unincorporated L.A. County. 

There are 206 parcels of particular interest 

that are highlighted in the Findings and 

Analysis section of this report.13 

This study accounts for a large set 

of variables using the framework of a cost-

benefit analysis (CBA) methodology to 

compare the pros and cons of certain 

development scenarios. CBA allows a 

wide range of costs and benefits associated 

 
13 Specific identifying features of the parcels are 

kept anonymous to avoid compromising both the 

owner and conservation interests. 

with possible scenarios in wildfire 

management to be understood, including 

adaptive and resiliency measures and 

buyout programs, and to compare these 

strategies with current practices. This CBA 

takes a holistic approach (yet shortened, 

given time and resource constraints), 

looking at the costs and benefits in terms of 

dollar value, resource availability, and 

anecdotal evidence. The variables, or 

factors, in this analysis include city, 

county, state, and federal government 

policies, development permitting, zoning 

codes, insurance policies, city budget 

allocations, local community land trusts, 

public awareness and perception, 

willingness of individuals to sell land, 
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assessed and market value of land, risk 

mapping variations, hazard risk mapping 

and geographic variance in costs and 

vulnerability.  

Given the nascence of this subject, 

case studies of precedents from other 

regions prone to natural disasters tied to 

socio-political factors, such as fire, 

flooding, and sea level rise, were chosen to 

inform the process. Opportunities for 

buyout programs for land conservation, or 

disincentivizing development, are explored 

through determining the costs and benefits 

of applying development “business as 

usual” in the WUI versus buyout programs 

and land conservation strategies utilized in 

these other contexts. Semi-structured 

interviews with key stakeholders, 

including subject-matter experts, 

community organizations, residents, 

employees in public works and planning 

departments, insurers, and investors, have 

also helped inform some of the factors used 

in the CBA. The analysis leverages real 

cost data from local agencies and insurers, 

along with planning, development, 

insurance, and maintenance priorities, and 

anecdotal evidence from residents and 

workers on the frontlines of fighting 

wildfire and managing risk. 

This information ultimately 

provides factors for the subsequent 

analysis of costs associated with 

performing a land acquisition and 

conservation programs for the identified 

parcels. These factors are also highlighted 

to contribute to more accurately arriving at 

a true cost determination in future analysis. 

This is contrasted with the current 

projected costs of development and 

wildfire that factor into preserving the 

health and welfare of the region. Policy 

recommendations and funding 

opportunities are also integrated in this 

discussion that can link the urban – 

wildland divide while also serving to limit 

risk of fire. 

NECESSITY OF RESEARCH  

Given the corresponding damage, 

costs, and externalized impacts on health, 

wellbeing, and biodiversity associated with 

frequent wildfires, and the likelihood that 

the number of major wildfires will 

increase, this research is quite urgent. Yet, 

it is only one small piece of a puzzle that 

must account for various policies, social 

determinants, costs, ecologies, limited or 

misguided resources, and housing needs, 

among other factors. 

Presenting an additional major 

challenge to this work are the many 

different agencies and stakeholders with 

varying degrees of jurisdiction over aspects 

of land management in Southern California 

– not least, private property owners, local 

planning agencies and governing bodies, 

and Los Angeles County. Gaps in policy 

and enforcement, limited research, and 

competing interests all limit the ability of 

planners, conservationists, developers, and 

those concerned with wildfire risks to 

easily come to consensus around a solution 

for the safety and wellbeing of the 

populations and ecology of the WUI. 

The current perspectives in 

adaptation and resilience of development 

are important yet fail to reevaluate the 
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relationship of development with the 

wildland altogether and, rather, seek to 

change how we develop in these areas. We 

have yet to see how, in the long-term, with 

increasing frequency of fire and climate 

change, whether these strategies are truly 

creating resilient communities if wildland 

values are also degraded.14  

Extraordinarily, little existing 

literature around wildfire or land 

acquisition provides a cost-benefit analysis 

or comparison of alternative scenarios. At 

the very least, much of the literature 

provides some factors that can contribute 

to more accurately arriving at a true cost 

determination or provides a slightly 

modified methodology. 

PROJECT CONTEXT 

This research has been conducted 

in coordination with the Watershed 

Conservation Authority (WCA), a Joint 

Powers Authority (JPA), serving the San 

Gabriel River and lower Los Angeles River 

watersheds. The research serves part of a 

larger WCA initiative to understand the 

impact of current wildfire regimes 

management practices on watershed health 

in the region. This research will inform the 

agency and its stakeholders of the true 

costs of land development in the foothills 

of the San Gabriel Mountains and will form 

part of a suite of studies that examine the 

social, public health, and economic 

benefits of open space and biodiversity 

conservation.  

 
14 Discussed in Calkin et al. Ibid. 

There are ten cities total included in 

this research – Sierra Madre, Arcadia, 

Monrovia, Bradbury, Duarte, Azusa, 

Glendora, San Dimas, La Verne, and 

Claremont – as well as parts of 

unincorporated Los Angeles County. The 

specific parcels chosen for this study are 

those that fall within areas of 1) high risk 

of fire, 2) high risk of development, 3) 

significant ecological areas, and/or 4) areas 

difficult to access. Additionally, heavier 

emphasis is placed both on cities that have 

minimal dedicated citizen or governmental 

conservation efforts and cities that have 

exemplary efforts. 

The goal of this report is to help 

familiarize municipalities, decision-

making agencies, and land trust or 

conservation organizations of the 

estimated costs of building in high-risk 

zones for wildfire. This will empower them 

with knowledge of how to take action to 

limit development in these high-risk zones, 

change development practices and 

methods, and/or align societal cost with 

development cost.  

In this study, because I am working 

with the WCA, the examples, data, and 

interviews that are used are meant to focus 

on approaches relevant to the WCA WUI 

territory. Wildfire within the WUI is an 

important issue all over the western United 

States, however. Thus, the conclusions 

may be applied to both the WCA WUI 

Study Area, as well as WUI areas more 

generally. 
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OUTLINE OF PROJECT 

Following this Introduction 

(Section 1), the remainder of this report 

includes a Literature Review (Section 2), 

Data and Methodology (Section 3), 

Findings and Analysis (Section 4), and 

Conclusion and Recommendations 

(Section 5). 

The Literature Review presents the 

current state of research and debates on this 

topic, along with how this report fits within 

and contributes to the field, including 

addressing gaps in research. The Data and 

Methodology section describes the data 

sources and methodology used to arrive at 

the findings and recommendations. Also in 

this section is a description of stakeholders 

and different strategies, factors spanning 

both costs and benefits, and how those 

factors have been considered in the 

analysis. 

The Findings and Analysis first 

covers three case studies that inform the 

development of a CBA. Then, a review of 

the Los Angeles context and CBA 

approach, followed by and an overview of 

two development scenarios/strategies 

(status quo development with fire adaptive 

construction and land acquisition and 

conservation). This section explains what 

the data reveal about permitting 

development in high-risk areas, along with 

the financial, policy, and design 

considerations.  

Finally, the Conclusion and 

Recommendations section reiterates the 

major findings and presents 

recommendations for the study area. The 

case studies, together with the cost-benefit 

analysis, result in a set of factors that can 

help inform policy decisions at the local 

WCA WUI Study Area level, as well as to 

the WUI in general. First, policy 

recommendations are made for local 

jurisdictions to implement or update their 

policies. Recommendations are also made 

for additional research on this topic to 

further develop a comprehensive CBA, 

including projected short-term and long-

term changes. 
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SECTION 2: LITERATURE REVIEW 

INTRODUCTION 

In 1995, Mike Davis wrote in his 

seminal piece, “The Case for Letting 

Malibu Burn,” his rationale for why 

Malibu should be allowed to burn and not 

be rebuilt after each consecutive wildfire. 

Davis called Malibu the “wildfire capital of 

North America and, possibly, the world,” 

yet after a catastrophic wildfire rips across 

an average of 1,000 acres every 2.5 years, 

we allow the wealthy to rebuild their 

exclusive enclaves, subsidized by public 

dollars. 15  He pointedly expounds on the 

explicit and implicit inequities faced by 

people that experience tenement fires in an 

urban setting like Westlake, Los Angeles 

versus wildfires scouring the mansions and 

ranches in the hills of Malibu.   

Since Davis’ controversial 

publication, extreme fires have 

crisscrossed the Santa Monica Mountains 

many more times over but have also been 

increasingly present and intensifying 

throughout much of the western United 

States. The San Gabriel Mountain Range, 

rising approximately 30 miles to the east of 

eastern Malibu and just 10 miles east of 

easternmost Santa Monica Mountains, is 

no exception.  

As in Malibu, European colonists 

prohibited the practice of annual burning 

by the Chumash and Gabrielino Indians 

throughout the region, potentially 

 
15 Davis, Mike. “The Case for Letting Malibu 

Burn.” From The Ecology of Fear. Environmental 

History Review, vol. 19, no. 2, 1995, pp. 1–

increasing the repeated infernos in the area 

throughout the nineteenth century. 16 

Perhaps, had fire defined American 

imagination of California, there may have 

been less development, and fewer 

tragedies, in some of the riskiest 

landscapes that are dependent on the 

wildfire cycle. While allowing existing 

development to burn is not recommended, 

this paper seeks to determine the 

possibility of conserving and maintaining 

undeveloped land to limit further 

development and reduce extreme fire risk. 

In this literature review, I provide some 

contextual information, prior research, and 

illustrate some of the gaps in knowledge of 

the two major questions addressed in this 

project.  

The first source of data for this 

project was a reiterative literature review 

conducted between September 2020 and 

February 2021. Databases of journals, 

including Google Scholar, JSTOR, 

Scopus, and ScienceDirect were utilized to 

collect peer-reviewed academic literature 

and reports, along with Google search 

engine searches for reports by nonprofit 

organizations and government agencies, 

government websites, and news articles. 

This review consisted of two main phases: 

an initial general literature review (looking 

at wildfire history in California, wildland-

urban interface development, risks and 

perceptions of wildfire risk, wildfire 

36. JSTOR, www.jstor.org/stable/3984830. 

Accessed 14 Feb. 2021. p. 3. 
16 Ibid. p. 4. 
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mitigation, management, and adaptation 

strategies, managed retreat and 

alternatives, policy and governance related 

to development and wildfire risk 

management in the WUI, and cost benefit 

analysis in environmental applications) 

and a more targeted literature review 

(focusing on costs associated with wildfire 

and WUI development). Additional peer-

reviewed literature and other sources were 

added throughout the research and 

analytical process. 

A review and summary of literature 

and sources occurred after the data 

collection phase, including a search for 

themes across the sources. Although 

literature for the exact subject of this study 

was quite limited, commonalities and 

salient points were discovered throughout 

the sources in different themes. The themes 

into which I have ordered the found 

literature include: Wildland-Urban 

Interface (WUI) Development, 

Risk/Perceptions of Wildfire, Policy and 

Governance of Development and Wildfire 

Risk Management, Adaptation and 

Resilience Strategies to Wildfire, Property 

Buyouts, Conservation, and Alternatives 

and, finally, Cost Benefit Analysis. These 

themes inform some of the factors used in 

the CBA and inspired the 

recommendations for further study. 

While scholarly literature around 

wildfire risk and management has existed 

for several decades, its popularity tends to 

pick up around the times that the risk 

becomes most apparent (i.e. after a major 

wildfire). Similarly, the most recent fire 

seasons in 2018 - 2020 have inspired new 

conversations around wildfire death tolls, 

health impacts, property loss, costs of 

firefighting and rebuilding, and the 

response, both in the academic sphere and 

the sociopolitical sphere. These have 

largely centered around risk management 

through more effective governance or 

forest management and building 

construction methods. However, little 

attention has been given to alternatives like 

buyout programs, managed retreat, and no-

build scenarios. Yet each piece of literature 

provides some insight into how this 

analysis can fill the gaps and draw upon 

other contexts.  

Although the literature review 

expanded beyond academic and 

government sources to be as 

comprehensive as possible, the process has 

some inherent bias. Some information and 

articles may have been missed due to the 

selection of or absence of certain search 

terms. Additionally, citations and 

suggestions from reviewed articles to 

identify new sources may have led to 

sources with similar approaches and 

conclusions and missed some opposing 

approaches.  

The major overarching theme of the 

literature reviewed is that nearly each 

successive wildfire season between 2000 

and present in the western United States is 

record-setting and increasingly 

devastating. Calkin et al. (2014) remark 

that, “recent fire seasons in the western 

United States are some of the most 
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damaging and costly on record.” 17  As 

California and much of the western United 

States experience record-setting wildfires, 

and an extended wildfire season, many 

more resources are being poured into 

firefighting and fire mitigation strategies 

around populated areas. Yet, at the same 

time, affordable housing is at a critical 

shortage and the lack of options and the 

lack of regulation and cost burden carried 

by the residents has, for decades, pushed 

development further from the urban cores 

and increased development in previously 

rural or suburban areas. The WUI has 

experienced the most growth in percentage 

of new development than any other area in 

the United States and, particularly in 

California.18 Protecting development in the 

WUI communities in the San Gabriel 

Foothills, however, has been shown to be 

more costly for taxpayers in Los Angeles 

County outside of the Fire District serving 

that area, than the communities within the 

Fire District themselves pay for fire 

services.19 

 
17 Calkin, D., Cohen, J., Finney, M., & Thompson, 

M. ‘How risk management can prevent future 

wildfire disasters in the wildland-urban interface.’ 

Proceedings of the National Academy of Sciences 

of the United States of America, 111(2), 746-751. 

2014. Retrieved December 3, 2020. 

http://www.jstor.org/stable/23770110   
18 Tam, L., Johnson, L., Exon-Smith, K., and 

Metwalli, J. ‘Safety First: Improving Hazard 

Resilience in the Bay Area.’ (Steen K., Ed.). 

SPUR San Francisco Bay Area Planning and 

Urban Research Association. pp. 28-44, Rep. 

2020. doi:10.2307/resrep26073.7 

https://www.jstor.org/stable/resrep26073.7  

WILDLAND-URBAN INTERFACE 

Defining the Wildland-Urban 

Interface (WUI) zone is challenging 

because the zone itself is in constant flux 

and is largely characterized by the density 

of development in relation to a surrounding 

wildland or largely undeveloped area. The 

WUI definition used by Radeloff et al. 

(2005) was taken from the Federal 

Register. The definition was developed to 

identify communities at risk in the vicinity 

of public lands and is widely used, as is the 

mapping and interpretation by Radeloff et 

al. According to this definition, "the 

Wildland-Urban Interface is the area where 

houses meet or intermingle with 

undeveloped wildland vegetation," (USDA 

and USDI 2001).20 Brzuszek and Walker 

(2008) use a similar definition adopted 

from Kline et al. (2004), “The wildland-

urban interface is an area where various 

structures, most notably private homes, 

and other human developments meet or are 

intermingled with forest and other 

vegetative fuel types.”21  

19 Berg, Emmett and Boyarsky, Bill. ‘Losing 

Ground: How Taxpayer Subsidies and Balkanized 

Governance Prop Up Homebuilding in Wildfire 

and Flood Zones.’ Center for Governmental 

Studies. 2004. 
20 Radeloff, V., R. B. Hammer, S. I. Stewart, J. S. 

Fried, S. S. Holcomb, and J. F. McKeefry. ‘The 

Wildland-Urban Interface in the United States.’ 

Ecological Applications, 15(3), 799-805. 2015. 

Retrieved December 3, 2020, from 

http://www.jstor.org/stable/4543395. p. 800.  
21 Brzuszek, R., and Walker, J. ‘Trends in 

Community Fire Ordinances and Their Effects on 

Landscape Architecture Practice.’ Landscape 

Journal, 27(1), 142-153. 2008. Retrieved 

http://www.jstor.org/stable/2377011
https://www.jstor.org/stable/resrep26073.7
http://www.jstor.org/stable/4543395
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More specifically, intermix WUI 

are areas where houses and wildland 

vegetation intermingle, while interface 

WUI includes developed areas that abut 

wildland vegetation. Radeloff et al. 

mapped the interface WUI using all census 

blocks above six housing units/km2 

(according to the definition) that contained 

<50% wildland vegetation, but were within 

2.4 km of an area that is heavily vegetated 

(>75% wildland vegetation) and larger 

than 5 km2.22 Although this definition was 

developed in conjunction with wildland 

fire policy, it does not explicitly account 

for differences in fire risk nor is there a set 

maximum density for what is considered 

WUI.  

RISK/PERCEPTIONS 

“[T]he management of wildfire 

risks begins with an assessment of the 

probability of a wildfire event and the 

susceptibility of highly valued resources 

and assets to wildfire.”23 This also brings 

into question what or how resources are 

valued in the first place, which is important 

in performing a cost-benefit analysis. Tam 

et al. also elaborate on how to understand 

the various components of risk and 

emphasize the need to understand the 

variables to prioritize efforts. Risk is a 

function of a presence of a natural hazard 

itself (although that can exist in various 

degrees), which people and places are 

 

December 3, 2020, from 

http://www.jstor.org/stable/43323810. p. 143.  
22 Radeloff, V. et al. Ibid. 
23 Calkin, D. et al. Ibid. p. 747. 
24 Tam, L. et al. Ibid. p. 8. 

exposed to that hazard, the severity of the 

impact, and how difficult it will be for them 

to recover.24 Exposure is the geographical 

extent of the hazard and identifies the 

places and communities that may 

experience the risk. Vulnerability, on the 

other hand, is an assessment of what (i.e. 

population and infrastructure) are least able 

to cope or recover from a hazard.25 

Wildfire risk also increases the 

closer a structure is to vegetation. From the 

Australian context, researchers found that 

approximately 85 percent of the 

destruction of homes from bushfires occurs 

within 100 meters of bushland.26 Similarly, 

the presence of steep slopes, which are 

common in the foothills and canyon areas 

of the San Gabriel Mountains, impacts the 

speed and spread of fire. A fire will move 

more quickly upslope the steeper the 

topography, as the fire dries out the 

vegetation ahead of it and, therefore, easier 

to burn.27 

While the occurrence and extent of 

wildfires have grown, perception of the 

risk has also shifted. Perception may itself 

be a barrier and just as important as the risk 

itself in determining the best ways to 

address wildfire, particularly in terms of 

who should bear the costs. Some of the 

literature is used to understand not only the 

risks of wildfire, but the perceptions and 

actions taken related to those risks. 

According to Brzuszek and Walker (2008) 

25 Tam, L. et al. Ibid. p. 8. 
26 Bushfire Recovery Victoria. 

https://www.vic.gov.au/bushfire-recovery-victoria 
27 Bushfire Recovery Victoria. Ibid. 

http://www.jstor.org/stable/43323810
https://www.vic.gov.au/bushfire-recovery-victoria
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“There also have been social studies on 

public perceptions of fire risk (Gardener et 

al. 1987), local involvement in policies 

(Schindler et al. 1996), and community 

concerns of fuel management issues 

(Pearce 2003).” Syphard et al. (2016) 

discuss how fire risk reduction and 

biodiversity conservation are often viewed 

as competing objectives. 28  The authors 

explore the role of fire management 

through private land conservation and 

whether they could identify private land 

acquisition strategies that fulfill the mutual 

objectives, or whether the maximization of 

one objective comes at a detriment to the 

other.29  

According to Calkin et al. (2014), 

“Wildfires are inevitable, but the 

destruction of homes, ecosystems, and 

lives is not.”30 The authors provide a set of 

principles for risk analysis to provide land 

management agencies, first responders, 

and affected communities the ability to 

reduce the potential for loss. They state that 

the perception of WUI fire disasters as a 

problem of wildfire control rather than 

home ignition conditions, must be 

 
28 Syphard, A., Butsic, V., Bar-Massada, A., 

Keeley, J., Tracey, J., and Fisher, R. ‘Setting 

priorities for private land conservation in fire-

prone landscapes: Are fire risk reduction and 

biodiversity conservation competing or compatible 

objectives?’ Ecology and Society, 21(3). 2016. 

Retrieved December 3, 2020, from 

http://www.jstor.org/stable/26269948 
29 Syphard, A. et al. Ibid. 
30 Calkin, D., Cohen, J., Finney, M., & Thompson, 

M. (2014). How risk management can prevent 

future wildfire disasters in the wildland-urban 

interface. Proceedings of the National Academy of 

overcome to reduce home loss.31  This is 

just one factor that must be considered in 

risk assessment, however, and 

development patterns and perverse 

incentives for development should be part 

of the public perception of the problem. 

The amount of public and private 

investment in a place and changes in social 

acceptance and liability rules will impact 

what is or becomes the most cost-effective 

measures to reduce destruction.32 

Tam et al. (2020) look at challenges 

to improving resilience of communities in 

the San Francisco Bay Area of California 

to several hazards.33 They state that “fire 

risk has increased as local governments 

have allowed housing and urban 

development to expand into the transitional 

zone between forested and developed 

areas, known as the wildland-urban 

interface (WUI), which is the fastest-

growing land use type in the United 

States.” 34  According to their research, 

“Studies show that in the future, fire 

activity might be worse in the WUI than in 

urbanized areas or in rural and open space 

areas, due to increased ignitions by humans 

Sciences of the United States of America, 111(2), 

746-751. Retrieved December 3, 2020, from 

http://www.jstor.org/stable/23770110. 
31 Ibid. p. 747. 
32 Ibid. p. 751 
33 Tam, L., Johnson, L., Exon-Smith, K., and 

Metwalli, J. ‘Safety First: Improving Hazard 

Resilience in the Bay Area.’ (Steen K., Ed.). 

SPUR (San Francisco Bay Area Planning and 

Urban Research Association). pp. 28-44, Rep. 

2020. doi:10.2307/resrep26073.7 

https://www.jstor.org/stable/resrep26073.7  
34 Tam, L. et al. Ibid. p. 3. 

http://www.jstor.org/stable/26269948
http://www.jstor.org/stable/23770110
https://www.jstor.org/stable/resrep26073.7
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[Ackerly et al., p. 29.].” 35  However, 

despite the fires being located in the WUI, 

many major urban areas will still feel the 

air quality and public health impacts from 

distant fires. 

POLICY/GOVERNANCE OF 

DEVELOPMENT PRACTICES AND 

WILDFIRE RISK MANAGEMENT 

It is necessary to understand the 

interconnection between the WUI, high-

risk zones for wildfire, and development 

practices. Single structures are 

increasingly built according to fire 

prevention standards, including certain 

building materials and landscaping; 

however, given the increased risk, severity, 

and scale of wildfires, these standards may 

be needed at a landscape or community 

level. 

Brzuszek and Walker (2008) 

analyze existing fire ordinances in different 

communities throughout the U.S. and the 

implications/role for Landscape Architects 

to develop more fire-resilient human 

landscapes and even to alter the 

perceptions of their clients on what 

landscape should look like in these zones.36 

The total number of wildland fire codes 

and ordinances has increased substantially 

in recent years (Beisiegel 2005) and are 

primarily attempts to reduce damage and 

the risk of possible injury.37 Their research 

 
35 Tam, L. et al. Ibid. p. 4. 
36 Brzuszek, R. and Walker, J. ‘Trends in 

Community Fire Ordinances and Their Effects on 

Landscape Architecture Practice.’ Landscape 

Journal, 27(1), 142-153. 2008. Retrieved 

attempts to bridge a gap in previous 

research, where it is heavy on wildland fire 

regulations that focus on community 

wildfire hazard mitigation strategies 

(Haines et al. 2005), model ordinance 

regulations comparisons (Renner et al. 

2005), and influences on policies for 

wildfire risk (Valiantis 2003) and lacking 

in understanding of the implications of fire 

ordinances on landscape design.38 

In cooperation with the 

International Fire Code Institute (IFCI), 

which later became the International Code 

Council, Inc. in 2003, the California State 

Fire Marshal began development of the 

first model Urban Wildland Interface Code 

(UWI) (International Code Council 2003), 

funded through a Federal Emergency 

Management Agency (FEMA) grant. 39 

Different levels of government entities (i.e. 

states, counties, and municipalities) are 

able to administer the UWI code within 

their jurisdiction as development standards 

for fire-prone areas, including minimum 

regulations for land use and development, 

administration and authority of 

government, definitions of terms, 

permitting procedures, special building 

construction regulations, and general fire-

protection requirements. 40  According to 

Brzuszek and Walker (2008), California 

has the most comprehensive wildland fire 

protection standards of all the states. Since 

December 3, 2020, from 

http://www.jstor.org/stable/43323810 
37 Brzuszek, R. and Walker, J. Ibid. 
38 Brzuszek, R. and Walker, J. Ibid. 
39 Brzuszek, R. and Walker, J. Ibid. p. 143. 
40 Brzuszek, R. and Walker, J. Ibid. p. 144. 

http://www.jstor.org/stable/43323810
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1992, all new parcels, construction, land 

development, and new road construction 

must have building permits reviewed by 

the local California Department of Forestry 

and Fire Protection (CA PRC 4290 

1991). 41  Code provisions in California 

include the following items: Vegetative 

fuel clearance with ongoing maintenance 

requirements and property fuel 

modification plans; Building requirements 

with ordinances for new construction, 

decks, and building setback regulations; 

Roadway and Driveway Standards; and 

Planning and Assessment provisions with 

greenbelt requirements, ordinances for 

properties less than one acre in size, and 

mandated hazard assessment reports.42 

Rutherford and Schultz (2019) 

discuss the adaptation of wildland fire 

governance, specifically to climate change 

impacts.43 While the authors examine the 

State of Alaska, which has had increasing 

but very different experiences and 

historical references with wildfire than 

California, it may serve as a starting point 

to revisit some of California’s already 

extensive wildfire management policies. 

Governance and funding must also be 

flexible and adapt to climate change. 

Without continuous dedicated funding 

sources for employing and enforcing risk 

management, many of the existing policies 

 
41 Brzuszek, R. and Walker, J. Ibid. 
42 Brzuszek, R. and Walker, J. Ibid. 
43 Rutherford, T., & Schultz, C. (2019). Adapting 

wildland fire governance to climate change in 

Alaska. Ecology and Society, 24(1). 

doi:10.2307/26796916. 

https://www.jstor.org/stable/26796916 

and strategies become moot, ineffective, or 

largely ignored. As Calkin et al. (2014) 

state, “...landscape treatment programs 

managed by public land management 

agencies suffer from (i) lack of available 

funds at the federal level to treat sufficient 

area to reduce wildfire transmission, (ii) 

lack of influence over treatment of private 

lands [the Fourmile Canyon fire began on 

private land and burned only a small 

proportion of federal ownership—33% of 

the area was non-private, and only 9.7% 

was treated (44)], and (iii) the challenge of 

liability issues associated with prescribed 

burns escaping onto neighboring land.”44 

Given the increase in wildfire 

disasters affecting both developed and 

conservation areas in California, there has 

been an apparent increase in blame of 

management practices and government 

oversight. This has also led to greater 

discussion around prescribed burns and 

return to methods from traditional 

ecological knowledge (TEK). Brzuszek 

and Walker (2008) acknowledge that as 

urban areas develop within fire 

ecosystems, the continued use of 

prescribed burning is typically 

abandoned. 45  This is largely due to the 

perceived threat of the burns close to 

development. Calkin et al. (2014) reframe 

the question of how to prevent future 

44 Calkin, D., Cohen, J., Finney, M., & Thompson, 

M. (2014). How risk management can prevent 

future wildfire disasters in the wildland-urban 

interface. Proceedings of the National Academy of 

Sciences of the United States of America, 111(2), 

746-751. Retrieved December 3, 2020, from 

http://www.jstor.org/stable/23770110. p. 751. 
45 Brzuszek, R. and Walker, J. Ibid. 

https://www.jstor.org/stable/26796916
http://www.jstor.org/stable/23770110
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wildland-urban interface (WUI) disasters 

by applying strategic risk management and 

decision science concepts, and examine 

their application in a recent high-loss 

wildfire event.”46 The authors look at the 

level of success of wildfire management 

paradigms, which they state is largely 

predicated on how the problem is 

perceived and how objectives are defined. 

ADAPTATION AND RESILIENCE 

STRATEGIES TO WILDFIRE 

Most of the peer-reviewed 

literature in this literature review around 

wildfire have made recommendations for 

better management practices and/or 

adaptive and resilient building and 

landscaping strategies. Adaptation of 

infrastructure has its limitations, however, 

and adaptation and resiliency must also 

include considerations of landscape and 

community form and function. 47  48 

Adaptation and resilience strategies 

acknowledge the increased risk and 

occurrence of wildfire in the WUI zone. 

They must also implicitly make 

considerations for future conditions that 

are not entirely predictable, such as when 

or where a wildfire may take place and the 

effects of climate change. As Calkin et al. 

(2014) examined, in 2009, Congress 

approved the Flame Act, which calls on the 

 
46 Calkin, D. et al. Ibid. p. 747. 
47 Cova, T., Theobald, D., Norman, J., & 

Siebeneck, L. (2013). Mapping wildfire evacuation 

vulnerability in the western US: The limits of 

infrastructure. GeoJournal, 78(2), 273-285. 

Retrieved December 3, 2020, from 

http://www.jstor.org/stable/42006319 

Secretaries of Agriculture and the Interior 

to develop a cohesive strategy on wildfire 

management with partners at the state and 

local level. The strategy centers around 

three key themes: fire adapted 

communities, wildfire response, and 

resilient landscapes.49  

Calkin et al. (2014) discuss 

adaptation to fire in the WUI in part 

through homeowners actively creating and 

maintaining the home ignition zone (HIZ) 

to mitigate fire risk without necessarily 

controlling wildfires or without 

eliminating the probability of wildfire 

exposure.50 Yet, practices within the HIZ 

cannot ignore the landscape condition. 

Saving all structures using HIZ practices 

may not be wholly successful in creating a 

fire-adapted community if the severe 

impacts to the surrounding landscape, 

environmental context, and community 

values are ignored. 51  They argue that it 

may be harder to restore and more 

expensive to restore wildland values than 

to make reparations to the developed 

infrastructure.52  

The authors point out that 

particular mitigation opportunities align 

better with certain ecological requirements 

depending on the landscape. Grasslands, 

shrub lands, and high-elevation forests are 

some of the landscapes that do not offer 

48 Calkin, D. et al. Ibid.  
49 Ibid. p. 751 
50 Ibid. 
51 Ibid. 
52 Ibid. 

http://www.jstor.org/stable/42006319
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mitigation opportunities that align easily - 

and are also landscapes common in the 

Southern California San Gabriel 

Mountains foothills region.53  

Other researchers exploring 

mitigation, adaptation, and resilience to 

wildfire have looked at a number of other 

factors that increase risk for vulnerable 

populations in high-risk areas. One such 

factor, as examined by Cova et al. (2013), 

is the vulnerability of evacuation routes to 

wildfire.54 The authors measure levels of 

fire hazard across areas of the western 

United States, along with a comparison of 

the number of homes to the number of 

available exits to a major highway within a 

reasonable distance. 55  Although 

evacuation routes are a critical component 

in safety and adaptation to wildfires for 

populations residing in high-risk areas, the 

research again misses an opportunity to 

consider removing populations from high-

risk areas altogether. The authors describe 

an increase in residential development in 

fire-prone areas as a growing concern, 

putting more people and property at risk 

each year. 56  Yet, their argument is 

primarily that improvements in number, 

capacity, and arrangements of road 

networks and exit roads has not been 

commensurate with the increase in 

population. 

These perspectives in adaptation 

and resilience are important, yet fail to 

 
53 Ibid. 
54 Cova, T., Theobald, D., Norman, J., & 

Siebeneck, L. (2013). Mapping wildfire evacuation 

vulnerability in the western US: The limits of 

infrastructure. GeoJournal, 78(2), 273-285. 

reevaluate our relationship, particularly 

development, with the wildland altogether 

and, rather, seek to change how we develop 

in these areas. We have yet to see how in 

the long-term with increasing fires and 

climate change whether these strategies are 

truly creating resilient communities if, as 

Calkin et al. suggest, wildland values are 

also degraded. 

PROPERTY BUYOUTS, 

CONSERVATION, AND 

ALTERNATIVES 

Buyout programs and managed 

retreat have almost always been a last-ditch 

effort by government entities to remove 

highly vulnerable people, property, and 

infrastructure. This has largely been a 

response to frequent or expected 

inundation from flood events and sea level 

rise. Given the variability of wildfire 

extents and timelines, it is much more 

difficult to assess the impacts to specific 

properties than it is for sea level rise and 

flooding. However, the density of 

development, proximity to large swaths of 

vegetation, type of vegetation, topography, 

and availability of resources to fight fire, 

are each factors that help determine the 

level of fire risk. Properties in these 

different fire risk zones can then be 

analyzed for their property values and 

utilized to determine the feasibility of such 

programs. 

Retrieved December 3, 2020, from 

http://www.jstor.org/stable/42006319 
55 Ibid. 
56 Ibid. 

http://www.jstor.org/stable/42006319
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Keene (2017) provides a critical 

lens on managed retreat and relocation by 

looking at relocations of the past for 

American Indian tribes that will be heavily 

influential in my analysis. 57  While this 

CBA does not explicitly deal with tribal 

relocations, I attempt to address traditional 

ecological knowledge (TEK) from early 

inhabitants including local tribes in the San 

Gabriel Mountains region. Additionally, a 

historical perspective of the social and 

economic costs of community relocation 

efforts is beneficial in understanding how 

these impacts can be better constituted 

within an analysis.  

One of the few examples of buyout 

programs available was in the State of 

Victoria, Australia post-Black Saturday 

fires in 2009. This paper uses a case study 

referencing several articles and a paper by 

Mutch et al. (2010) to explore the 

effectiveness of the buyout program. These 

authors describe the adoption of the 

Australian paradigm after these fires to 

WUI communities within Southern 

California (i.e. Rancho Santa Margarita).58 

Still, these strategies tend to focus on 

communities being able to evacuate ahead 

of time or stay and defend themselves. 

 
57 Keene, E. (2017). LESSONS FROM 

RELOCATIONS PAST: CLIMATE CHANGE, 

TRIBES, AND THE NEED FOR PRAGMATISM 

IN COMMUNITY RELOCATION PLANNING. 

American Indian Law Review, 42(1), 259-289. 

Retrieved December 3, 2020, from 

https://www.jstor.org/stable/26492279  
58 Mutch, Robert W. et al. “Protecting Lives and 

Property in the Wildland–Urban Interface: 

Communities in Montana and Southern California 

Adopt Australian Paradigm.” Fire Technology, 47, 

Given the heavy focus on managed 

retreat and buyouts in terms of flooding 

and sea level rise, I explore case studies of 

these practices in coastal communities in 

the United States. Lessons can also be 

learned from other adaptation strategies 

and buyout programs from other places - 

both successful and unsuccessful. 

Schweitzer (2014) focuses particularly on 

legal remedies for coastal adaptation in 

New York City post-Hurricane Sandy in 

2012. 59  Although New York City chose 

not to take on a citywide effort for 

managed retreat and buyouts, the author 

discusses, in part, the role of a statewide 

program, New York Smart Home Buyout 

Program, which encourages highly 

vulnerable property owners to relocate 

through a “buyout” of their properties.60 

This type of statewide program, which also 

exists in other forms such as New Jersey’s 

Blue Acres Program, provides an 

alternative scenario to cyclical 

construction, destruction, and depreciating 

value, through conservation of vulnerable 

land, and may present an opportunity in the 

357–377, 2011. 2010. DOI: 10.1007/s10694-010-

0171-z 
59 Shweitzer, J. (2014). Climate Change Legal 

Remedies: Hurricane Sandy and New York City 

Coastal Adaptation. Vermont Journal of 

Environmental Law, 16(2), 243-296. 

doi:10.2307/vermjenvilaw.16.2.243 

https://www.jstor.org/stable/vermjenvilaw.16.2.24

3  
60 Ibid. p. 258. 

https://www.jstor.org/stable/26492279
https://www.jstor.org/stable/vermjenvilaw.16.2.243
https://www.jstor.org/stable/vermjenvilaw.16.2.243
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State of California and L.A. County’s WUI 

regions.61  

COST-BENEFIT ANALYSIS 

This study employs cost-benefit 

analysis (CBA) as a methodology to 

understand the wide range of costs and 

benefits associated with possible scenarios 

in wildfire management, including 

adaptive and resiliency measures, managed 

retreat, and buyout programs, and to 

compare these strategies with current 

practices. This CBA takes a holistic 

approach (yet, simplistic given time and 

resource constraints), looking at the costs 

and benefits in terms of dollar value, 

resource availability, and anecdotal 

evidence.  

It is important to acknowledge that 

there are numerous flaws and missing 

components in this type of analysis that 

cannot be fully accounted for. CBA used 

for complex human-environment issues 

spanning various levels of governments, 

practices, regions, values, and perceptions 

cannot fully capture the true costs and 

benefits in quantitative form. There has 

been some discussion of CBA as a tool in 

determining priorities addressing 

environmental issues but is increasingly 

critiqued for missing qualitative evidence 

 
61 Blue Acres Floodplain Acquisitions. State of 

New Jersey Department of Environmental 

Protection. Green Acres Program. 

https://www.nj.gov/dep/greenacres/blue_flood_ac.

html 
62 Cameron, T. ‘Valuing Morbidity in 

Environmental Benefit-Cost Analysis.’ Annual 

Review of Resource Economics, 6. 2014. pp. 249-

and undervaluing life, health, and other 

societal and ecological relationships more 

broadly. For example, in “Valuing 

Morbidity in Environmental Benefit-Cost 

Analysis” (2014), Cameron discusses a 

contentious and often overlooked aspect in 

determining the social costs of 

environmental policies, which is the 

monetary cost on human lives and 

associated deaths.62 Though I do not intend 

to go into much depth with this topic, it is 

a critical limitation of the methodology. 

Berger and Chambwera (2010), 

looking at the use of cost-benefit analysis 

for adaptive policies in the context of 

climate change in developing nations, 

discuss its limitations and the need to 

develop a more comprehensive toolkit for 

adaptation decisions.63 It is evident in this 

literature that not every adaptation plan 

demands a cost-benefit analysis and it is 

more useful at certain scales than others 

(i.e. international versus local decision 

making), as there are accounting problems 

in determining both benefits and costs. 

Still, understanding the existing limitations 

can help inform a more well-rounded 

analysis that can be tailored to the regional 

level and factor in non-traditional costs and 

benefits. 

More recent literature by the 

Organisation for Economic Co-operation 

272. doi:10.2307/43202789. 

https://www.jstor.org/stable/43202789 
63 Berger, R. and Chambwera, M. (Rep.). ‘Beyond 

cost-benefit: developing a complete toolkit for 

adaptation decisions.’ International Institute for 

Environment and Development. 2010. Retrieved 

December 3, 2020, from 

http://www.jstor.org/stable/resrep01452 

https://www.jstor.org/stable/43202789
http://www.jstor.org/stable/resrep01452
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and Development (OECD), after reviewing 

decades of change in environmental 

valuation methodologies, offers current 

best practices for environmental CBA 

(OECD, 2018). Environmental CBA is 

defined as “the application of CBA to 

projects or policies that have the deliberate 

aim of environmental improvement or 

actions that affect, in some way, the natural 

environment as an indirect 

consequence.”64 This piece helps elucidate 

the value provided by this method over 

other types of analyses, as well as some 

drawbacks. While an understanding of the 

pressures that affect actual decisions is 

important, “the role of CBA remains one of 

explaining how a decision should look if an 

efficiency approach is adopted.” 65  More 

importantly, OECD provides a useful 

framework to develop a CBA specifically 

for environmental issues.  

Syphard et al. (2016) most closely 

discuss the problem addressed in this 

study, by looking at differences in both fire 

risk projections and biodiversity impacts 

based on the way conservation lands are 

prioritized for selection in San Diego 

County, California, USA. 66  To do this, 

they simulated 20 years of housing growth 

using alternative conservation selection 

strategies and then projected the mean risk 

 
64 “Cost-Benefit Analysis and the 

Environment: Further Developments and Policy 

Use.” Organisation for Economic Co-operation 

and Development (OECD). OECD Publishing, 

Paris. 2018. 

https://doi.org/10.1787/9789264085169-en. P. 22. 

65 Ibid. p. 28. 
66 Syphard, A. et al. Ibid. 
67 Syphard, A. et al. Ibid. 

of fires destroying structures and the area 

and configuration of important habitat 

types. 67  The authors found that the 

projected fire risk and biodiversity impacts 

were much higher if no conservation lands 

were purchased, or if the purchases were 

based on cost or likelihood of 

development, versus lands purchased in 

areas with high fire hazard or high species 

richness.68 They note that the benefits and 

reduced impacts were a result of 

preventing development in sensitive areas, 

as well as the trickling effect of different 

housing patterns occurring as development 

was displaced from those areas. 

Not all the literature found within 

this category specifically provides a cost-

benefit analysis, but otherwise provides 

some factors that can contribute to more 

accurately arriving at a true cost 

determination or provides a slightly 

modified methodology. Cleetus and Mulik 

(2014), from the Union of Concerned 

Scientists, provide ample evidence of the 

impact of increasing wildfires and 

associated costs across each of the western 

states in the U.S. over recent decades.69 

The authors attribute differences in zoning 

and development patterns and types (i.e. 

second homes and single-family homes), 

regulatory and insurance policies, and 

68 Syphard, A. et al. Ibid. 
69 Cleetus, R., & Mulik, K. (2014). Playing with 

Fire: How Climate Change and Development 

Patterns Are Contributing to the Soaring Costs of 

Western Wildfires (pp. 1-20, Rep.). Union of 

Concerned Scientists. Retrieved December 3, 

2020, from 

http://www.jstor.org/stable/resrep00039.8  

https://doi.org/10.1787/9789264085169-en
http://www.jstor.org/stable/resrep00039.8
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general attitudes towards who bears the 

costs and the risks to the soaring costs of 

wildfire management. Although this report 

was published several years prior to some 

of the worst and most recent wildfires to 

occur in California, they predicted that 

“there are limits, however, to how much 

adaptation effort can protect people and 

their homes. If current development trends 

continue, more people will suffer and more 

property will get damaged from the 

impacts of wildfires. Managing further 

development in high fire-risk areas is the 

single biggest opportunity we have right 

now to limit the threats and costs of 

wildfires.” 70  A study on “The Costs of 

Wildfire in California” by the California 

Council on Science & Technology was 

released in 2020 with deliberations and 

explanation of the costs related to fire 

paradigm shifts and predictions, 

mitigation, adaptation, and suppression 

strategies, building losses, ecosystem 

impacts, health impacts, and other 

economic impacts. This study was also 

used as a guiding framework and resource 

of empirical figures to develop the CBA.  

This research will include some of 

the more recent events and local and 

regional scale impact, along with some of 

their recommendations of shifting more of 

the forest management and fire protection 

costs from public taxpayers to private 

landowners living in the WUI; creating 

economic incentives, such as tax breaks or 

 
70 Ibid. p. 39. 
71 Ibid. 
72 Brzuszek, R., & Walker, J. (2008). Trends in 

Community Fire Ordinances and Their Effects on 

insurance rate discounts, for investing in 

fire resilience; making private home fire 

insurance policies more restrictive; or 

targeted acquisition of conservation 

easements (Theobald and Romme 2007).71 

SUMMARY 

As Brzuszek and Walker (2008) 

conclude, the issue of wildfire risk in the 

WUI must be addressed at multiple scales 

(i.e. regional land planning; state, city, and 

county planning and policies; community 

planning, and site development) to 

successfully engage the challenges of 

wildland fire ordinances.” 72  Throughout 

the literature reviewed, authors have 

offered their assessments of the problem 

and argue the roles of different variables. 

Two of the overarching themes are the role 

of development and management practices 

in elevating the level of risk and the need 

to alter public perception about 

prioritization of the factors contributing to 

the risk of wildfire in the WUI. Still, little 

is discussed about the perception of buyout 

opportunities or better planning and 

conservation practices to remove people 

from high-risk zones.  

This research draws upon some of 

this earlier literature by providing 

necessary definitions, theories, and 

methodologies to build a framework to 

address my research questions. The major 

gap in the research, which this work 

attempts to fill, is the plausibility of a 

Landscape Architecture Practice. Landscape 

Journal, 27(1), 142-153. Retrieved December 3, 

2020, from http://www.jstor.org/stable/43323810. 

p. 152. 

http://www.jstor.org/stable/43323810


30 

 

buyout program and conservation for high-

risk wildfire zones and using cost-benefit 

analysis to assess the financial, 

environmental, and societal costs and 

benefits of different strategies. Fortunately, 

research has been conducted on both 

subjects but in different contexts, such as 

managed retreat and buyout programs in 

flood-prone areas and cost-benefit analysis 

for other environment-economy issues. 

This research also builds on previous 

research regarding perception of risk and 

the social impacts of retreat and 

conservation programs. 
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SECTION 3: DATA AND METHODOLOGY 

This section on Data and 

Methodology describes the data and data 

gathering process employed to conduct this 

study.  

A Cost Benefit Analysis (CBA) is a 

type of fiscal impact analysis. Borrowing 

from OECD’s definition of Environmental 

CBA, the application of CBA here has the 

deliberate aim of environmental 

improvement or actions that affect, in some 

way, the natural environment as an indirect 

consequence.73  CBA is investigated here 

because it can help cities and other entities 

concerned with land-use decisions to 

assess the financial consequences of 

different development scenarios (in this 

case, development versus no 

development). CBA can also help 

prioritize proposed land development and 

infrastructure projects by “illuminating 

real constraints tied to physical 

development,” (Freudenberg et al., 2016). 

Further, by assigning costs and benefits 

down to the level of local departments, 

municipalities and the County can use this 

analysis to develop their budgets and other 

financing tools to address development and 

conservation in wildfire-prone areas.74 

The costs and benefits of 

development and wildfire in the WUI are 

often externalized and, therefore, extend 

 
73 OECD. 2018. Ibid. 
74 Robert Freudenberg, Ellis Calvin, Laura 

Tolkoff, and Dare Brawley. ‘Buy-In for Buyouts: 

The Case for Managed Retreat from Flood Zones.’ 

Lincoln Institute of Land Policy. 2016.  

well beyond the neighborhood and 

municipal levels. However, the primary 

unit of analysis in this study is the land 

parcel. The costs and benefits are 

determined at the parcel level but 

aggregated with all other parcels at the 

municipal level. This is done both to 

preserve the anonymity of the parcels to 

limit speculation on these properties, as 

requested by the client, as well as to 

provide the most impactful analysis. In 

California, municipal entities have the 

most control over local land use decisions, 

although they must meet the State’s 

legislated regulations and environmental 

policies.  

KEY CONSTRUCTS AND 

DEFINITIONS  

Wildland-Urban Interface (WUI) “is the 

area where houses meet or intermingle 

with undeveloped wildland vegetation." 

(USDA and USDI, 2001) Intermix WUI are 

areas where houses and wildland 

vegetation intermingle, while interface 

WUI includes developed areas that abut 

wildland vegetation.75 

Wildfire Risk Determined by the Fire 

Hazard Severity Map developed by Cal 

Fire. These are proposed zones and the 

mapping application indicates the various 

75 Radeloff, V., R. B. Hammer, S. I. Stewart, J. S. 

Fried, S. S. Holcomb, & J. F. McKeefry. (2005). 

The Wildland-Urban Interface in the United 

States. Ecological Applications, 15(3), 799-805. 

Retrieved December 3, 2020, from 

http://www.jstor.org/stable/4543395. p. 800. 

http://www.jstor.org/stable/4543395
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jurisdictions of fire control. “A Fire Hazard 

Severity Zone (FHSZ) is a mapped area 

that designates zones (based on factors 

such as fuel, slope, and fire weather) with 

varying degrees of fire hazard (i.e., 

moderate, high, and very high). FHSZ 

maps evaluate wildfire hazards, which are 

physical conditions that create a likelihood 

that an area will burn over a 30- to 50-year 

period. They do not account for 

modifications such as fuel reduction 

efforts.”76  

Conservation is the care and protection of 

undeveloped land for the purpose of 

protecting biodiversity and recreational 

space and to remain undeveloped in 

perpetuity. 77  Conservation land may be 

zoned by the county, city, and/or owned by 

public or non-profit entity. The WCA and 

the San Gabriel and Lower Los Angeles 

Rivers and Mountains Conservancy 

(RMC) are both founded with the purpose 

to preserve open space and habitat in order 

to provide for low-impact recreation and 

educational uses, wildlife habitat 

restoration and protection, and watershed 

improvements within their jurisdictions.78 

 
76 California Fire Hazard Severity Zone Viewer. 

CAL FIRE Hub Initiative Open Data Group. 

California State Geospatial. 

https://gis.data.ca.gov/datasets/789d5286736248f6

9c4515c04f58f414 
77 ‘Role of Parks and Recreation in Conservation.’ 

National Recreation and Parks Association. 

https://www.nrpa.org/our-work/Three-Pillars/role-

of-parks-and-recreation-in-conservation/ 
78 According to WCA. May 15, 2021. 

Buyout Program is closely related to the 

concept of managed retreat, which is the 

coordinated process of voluntarily and 

equitably relocating people, structures, and 

infrastructure away from vulnerable areas 

in response to episodic or chronic threats to 

facilitate the transition of individual 

people, communities, and ecosystems 

(both species and habitats) [to safer 

areas]. 79  However, managed retreat 

generally implies a grander, long-term 

vision for the community and return to 

ecological stasis.  

Ecosystem Services “are the benefits we 

derive from ecological processes and 

functions. Examples from the forests and 

grasslands affected by wildfire include 

timber and non-timber forest products, 

wildlife enjoyed for viewing or hunting, 

regulation of water quality and quantity, 

carbon sequestration and storage, soil 

creation and retention, nutrient cycling, 

and satisfaction of recreation, cultural, and 

spiritual needs and desires. Because many 

of these services are not directly used or 

may be worth very different amounts to 

different people, it is difficult to assign 

dollar values.”80 

79 Adapted from definition of “managed retreat” by 

Georgetown Climate Center. Accessed December 

4, 2020. 

https://www.georgetownclimate.org/adaptation/too

lkits/managed-retreat-

toolkit/introduction.html?chapter  
80 Dale, Lisa. ‘The True Cost of Wildfire in the 

Western U.S.’ Western Forestry Leadership 

Coalition. United States Bureau of Land 

Management. April 2010. p.2. 

https://gis.data.ca.gov/datasets/789d5286736248f69c4515c04f58f414
https://www.georgetownclimate.org/adaptation/toolkits/managed-retreat-toolkit/introduction.html?chapter
https://www.georgetownclimate.org/adaptation/toolkits/managed-retreat-toolkit/introduction.html?chapter
https://www.georgetownclimate.org/adaptation/toolkits/managed-retreat-toolkit/introduction.html?chapter
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Defensible Space The USDA definition 

for defensible space is “the area around a 

structure free of flammable plants and 

objects that creates a zone in which 

firefighters can operate safely in order to 

help protect a home during a wildfire. This 

space is wide enough to prevent direct 

flame impingement and reduce the amount 

of radiant heat reaching the structure. The 

defensible space for each structure varies, 

depending on the type of vegetation and 

topography.”81 Defensible space is critical, 

yet only one piece, in all cases within the 

Study Area to limit the potential for 

destruction of structures from and 

contribute to the spread wildfire. 

Figure 1 Defensible Space information from the “Ready, Set, Go” program82 

  

KEY VARIABLES/OUTCOMES  

There are two key scenarios of 

interest that are compared in this study – 1) 

the cost and benefits of providing and 

maintaining municipal services and 

 

https://www.blm.gov/or/districts/roseburg/plans/co

llab_forestry/files/TrueCostOfWilfire.pdf 
80 Berg, Emmett and Boyarsky, Bill. ‘Losing 

Ground: How Taxpayer Subsidies and Balkanized 

Governance Prop Up Homebuilding in Wildfire 

and Flood Zones.’ Center for Governmental 

Studies. 2004. 
81 ‘Defensible Space Project Environmental 

Assessment – Angeles National Forest.’ Forest 

existing fire protection strategies to 

development in WUI areas and 2) the cost 

and benefits of purchasing the same land 

and placing it in a conservation trust with 

Service – Pacific Southwest Region. United States 

Department of Agriculture (USDA). November 

2014. p.5. 

https://www.fs.usda.gov/nfs/11558/www/nepa/764

36_FSPLT3_2391055.pdf 
82 ‘Defensible Space Project Environmental 

Assessment – Angeles National Forest.’ Ibid. 

https://www.blm.gov/or/districts/roseburg/plans/collab_forestry/files/TrueCostOfWilfire.pdf
https://www.blm.gov/or/districts/roseburg/plans/collab_forestry/files/TrueCostOfWilfire.pdf
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regular fire management (i.e., weed 

abatement).  

Given the variability of the 

occurrence of wildfires (given another 

wide range of factors), the number, size, 

and costs of wildfires or fire seasons will 

also vary. The costs and benefits in this 

study are only assessed for the presently 

determined risk and averaging the impacts 

of earlier recorded wildfires in the same 

study area and nearby (Los Angeles 

County and Ventura County). An 

additional factor representing the increase 

of fires with climate change will need to be 

included in a further study.  

Some of the variables that are examined to determine costs and benefits for each 

scenario include, but are not limited to: 

Table 1: Some variables for CBA consideration in Scenario 1 and Scenario 2 

Scenario 1 Scenario 2 

Available defensible space Assessed property values [and 

sale/speculative prices] 

New development and permits versus 

housing needs 

Effect of natural disaster on property 

values 

Road construction and maintenance 

(including fire access) 

Effect of proximity to open space on 

property values 

Fire-adaptive landscaping Number and type of properties 

experiencing significant fire damage 

Fire Department services Willingness of owners to sell property 

Public Works preparation and post-fire 

clean-up and repair 

Preventive fire and vegetation 

management practices and staff 

Availability of insurance Availability/access to open space and 

parks for residents and visitors 

Municipal revenue from development and 

tax rolls 

 

 

The relevant geography in this 

analysis is the wildland-urban interface 

(WUI), as defined and mapped by the U.S. 

Department of Agriculture and defined by 

the Federal Register (USDA and USDI, 

2001) 83 . This topic is relevant to any 

geography where a WUI exists and 

experiences the dual pressures of 

development and wildfire. However, the 

 
83 Radeloff, V., R. B. Hammer, S. I. Stewart, J. S. 

Fried, S. S. Holcomb, & J. F. McKeefry. (2005). 

The Wildland-Urban Interface in the United 

Watershed Conservation Authority (WCA) 

is particularly interested in understanding 

the impact of wildfire on the lower San 

Gabriel River and Los Angeles River 

watersheds. More specifically, this study 

looks at a set of developable land parcels in 

the Foothills communities of the San 

Gabriel Mountains of eastern Los Angeles 

County within the San Gabriel River 

States. Ecological Applications, 15(3), 799-805. 

Retrieved December 3, 2020, from 

http://www.jstor.org/stable/4543395. p. 800.  

http://www.jstor.org/stable/4543395
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watershed. The parcels were identified by 

consultants working with WCA as worthy 

of consideration from an ecological 

perspective and/or to provide contiguous 

conservation land for open space. In 

addition to parts of unincorporated Los 

Angeles County, from west to east, the 

municipalities considered include Sierra 

Madre, Arcadia, Monrovia, Bradbury, 

Duarte, Azusa, Glendora, San Dimas, La 

Verne, and Claremont.  

This research focuses primarily on 

comparing two types of land use and policy 

approaches: the existing combination of 

development and wildfire management 

practices and a land acquisition and 

conservation strategy. Each approach is 

analyzed in detail through the literature 

review, case studies, and interviews. 

Knowledge and empirical data are 

collected from the parcel, municipal, 

county, and state levels and applied to 

correspond to the identified parcels 

through a Cost-Benefit Analysis (CBA). 

The CBA is, at the most basic level, a 

comparison of pros and cons in financial 

terms of these development and non-

development scenarios. Accounting for a 

large set of data and variables, this 

methodology allows us to understand, to 

the greatest degree possible, the wildfire-

related financial implications of the land-

use decisions made at the municipal and 

County level for these and similar parcels 

of land in the WUI. 

Ultimately, given the results of the 

CBA, the project identifies guiding 

principles and recommendations for policy 

and design for these alternate scenarios in 

the eastern L.A. County context to reduce 

associated costs to municipalities. This 

study is intended to be used as a “roadmap” 

that identifies factors that should be 

considered in a more comprehensive CBA 

and policy decisions. Finally, it should be 

recognized that although this CBA focuses 

on direct and indirect economic costs of 

wildfire management, there are also 

implicit socio-cultural and environmental 

costs and benefits that I attempt to distill 

but may not be fully reconciled with this 

methodology. 

This section further details how 

collection and analysis of information 

determined the construction of the CBA 

and the final recommendations. Three 

methods were used to study both policy 

types: case study analyses, interviews, and 

an analysis of collected empirical data. 

Each method is described below in further 

detail.  

CASE STUDIES 

Three case studies were utilized to 

provide evidence and guidance to compare 

the benefits and costs of land acquisition 

and development in the face of reoccurring 

natural disaster. Although policies, 

regulation, social values, budgetary 

constraints, ecologies, and climate risks 

vary across states, nationally, and 

internationally, there are limited examples 

related to this subject. Thus, two case 

studies were used in the U.S. context, while 

the third is an international case study.  

Due to the small number of 

available and selected cases, there is 

inherent bias in the sample influencing the 
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results and considerations in the CBA. The 

selected case studies include buyout 

programs from wildfire-affected Victoria, 

Australia and hurricane- and flood-

impacted New York and New Jersey in the 

United States. These case studies may not 

be directly applicable to the regulatory or 

geographical context of eastern Los 

Angeles County. However, combined with 

the literature review, interviews, and data 

analysis, these case studies inform 

generalized principles for success and 

factors to address in the CBA. Ultimately, 

the case studies were chosen because of the 

commonalities of communities and 

families faced with mounting 

environmental and economic risk from 

natural disasters and the decisions made by 

local or state governments to intervene 

through land acquisitions to reduce that 

risk. 

INTERVIEWS  

Semi-structured interviews were 

critical to developing more intimate 

knowledge of the issues at hand from 

different perspectives within the 

geopolitical and intellectual context of this 

study. Personal perceptions and anecdotes, 

while carrying less weight in a CBA, are 

also valuable to understand in a heavily 

emotional, controversial, politicized, and 

timely subject. Interviews were held with 

key stakeholders, including academic 

subject-matter experts, non-profit and 

quasi-governmental land conservancy 

organizations, residents, employees in 

public works, planning departments, and 

fire departments, and insurers. These 

discussions also helped to inform some of 

the factors used in the CBA. 

Interviewees were primarily 

discovered through the literature review, 

an internet search for municipal, county, 

and state government employees, as well as 

through recommendations by the client, 

faculty at UCLA, and colleagues working 

in or familiar with the subject. Each 

interview was conducted virtually over 

Zoom with video and was approximately 

one hour in length between December 

2020 and February 2021. Some interviews 

were conducted one-on-one, while others 

were conducted jointly with another 

student working for the same client on a 

similar subject, and others conducted by 

that student on behalf of both projects. 

Some notes were taken during interviews; 

however, each interview was recorded, 

with permission, to allow revisiting the 

discussion to identify the most salient 

points and quotes.  

Since interviewees were from 

many different backgrounds and 

professions, the questions presented to 

them were tailored to their knowledge or 

expertise, except for the municipal 

planners who were asked similar questions 

but pertaining to their respective 

municipality. Questions were also adjusted 

throughout the interview period as more 

knowledge or better understanding was an 

outcome of earlier interviews. A list of 

interviews can be found in Appendix A. In 

summary, there were twelve interviews by 

the author. Interviewees included 

municipal planners, a planner at the 

California Office of Planning and Research 
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(OPR), an employee of the California 

Department of Insurance (DOI), an 

insurance and sustainability expert, an 

employee of a non-profit sustainable 

finance organization, wildfire and flood 

planning academics, a Public Works 

official at Ventura County, one fire 

marshal and one assistant fire chief, one 

local resident, an employee of the 

Mountains and Rivers Conservation 

Authority (MRCA), and employees of the 

Watershed Conservation Authority 

(client). Several other interviews 

conducted by a colleague are referenced, as 

well.  

DATA COLLECTION AND ANALYSIS 

Finally, but most important to the 

study, is an analysis of documents and data 

collected from a variety of sources, but 

specific to the relevant parcels and 

communities identified. This includes a set 

of 206 parcels across ten municipalities 

(Sierra Madre, Bradbury, Monrovia 

Arcadia, Duarte, Azusa, Glendora, San 

Dimas, La Verne, and Claremont), as well 

as unincorporated Los Angeles County. 

The analysis leverages real cost data from 

local planning, public works, and fire 

agencies, developers, and insurers.  

Planning, development, insurance, 

and maintenance priorities, and anecdotal 

evidence from residents and workers on the 

frontlines of fighting wildfire and 

managing risk were also leveraged. Other 

secondary sources of data were gathered 

and utilized from reports, maps, and G.I.S. 

from CAL FIRE, municipalities, L.A. 

County, and other agencies to identify fire 

risk zones, development and conservation 

priority areas, and sensitive ecological 

areas, among other pertinent information.  

EVIDENCE GATHERING AND 

MANAGEMENT 

Summaries of all data sources, 

including evidence from phone interviews, 

were initially organized by source type 

(i.e., planners, public works, fire officials, 

insurers, academics, etc.). They were then 

organized by public, private, or non-profit 

(or some other combination) institutions. 

Content analysis of all sources further 

organized this evidence into categories 

within one of the two policy types. This 

resulted in the development of the CBA 

categories in which the actual collected 

data was employed and finally the guiding 

principles or recommendations for 

pursuing these policy types. 

PROJECT CONSTRAINTS 

It must be acknowledged that there 

is significant controversy over property 

and development rights and government 

overreach and limitations, as well as 

concern and equity implications over who 

should be responsible for bearing the 

associated costs related to policy decisions 

and natural disasters. While bias does exist 

in this study, inherent in the questions 

researched and the literature and interviews 

available to reference, I attempt to 

minimize bias by incorporating a wide 

variety of perspectives and both the costs 

and benefits of each scenario.  

Given the nascence of this subject, 

minimal earlier research fully analyzing 
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costs associated with both development 

and wildfire in the WUI, and the nature of 

wildfire costs spanning preventive 

(mitigation), response, and rebuilding 

stages across many different actors, this 

project relies on a combination of 

quantitative and qualitative data sources. 

There are also temporal constraints of data 

collection (i.e., past, present, or future 

costs), variability in meteorological, 

vegetative, and other conditions across 

geographic and time scales, as well as the 

added challenge of climate change 

impacts. Defining what should and should 

not be included in the total costs and 

benefits of each scenario is one difficult 

and somewhat subjective decision, but one 

that relies on best practices and available 

data.  
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SECTION 4: FINDINGS AND ANALYSIS 

This section begins with a discussion of the three case studies from the states of 

Victoria (Australia), New York, and New Jersey, followed by a set of key takeaways from 

the case studies. The paper then goes into findings and analysis tied to the L.A. County 

study area, which include the risks, costs, and benefits of two scenarios. As described in 

previous chapters, the scenarios are: 1) Existing Development and Wildfire Management 

Practices with Fire Mitigation (Status Quo) and 2) Property Acquisition and Conservation. 

CASE STUDIES 

The three case studies included 

herein provide evidence and guidance to 

compare the benefits and costs of land 

acquisition and development in the face of 

reoccurring natural disasters. Each case 

study presents the events that preceded the 

policy or program being reviewed, a 

description of the policy approach, and the 

impact of the policy or program thus far. 

The situation posed by wildfire and 

development in the WUI in the Los 

Angeles region is not an entirely unique 

story, yet few places have used property 

buyouts and acquisitions in the face of 

wildfire hazards, particularly in the United 

States. Therefore, the international case of 

the Victoria State government buyouts of 

high fire-risk properties in Australia is 

presented to provide evidence of this 

option. 

The two case studies gathered from 

the United States – one from New York 

State and one from New Jersey – relate in 

terms of property buyouts made by a 

government entity for ecological 

conservation purposes. However, they 

differ markedly in the type of natural 

disaster faced by the community. Like 

wildfire, flooding caused by hurricanes, 

heavy rain, and sea level rise is a major 

threat to cities across the globe and their 

vulnerable communities. Yet, the timing, 

impact, and extent of flooding and sea level 

rise is much more easily predictable than 

wildfire. While we can predict when the 

highest risk for wildfire will be, wildfires 

can occur unexpectedly at any time due to 

large number of factors. They also vary in 

impact and extent according to variables 

such as weather patterns, availability of 

fuel and fuel type, density of development, 

fire breaks, evacuation routes, and 

preparedness.  

Although policies, regulations, 

social values, budgetary constraints, 

ecologies, and climate risks may vary 

across states, nationally, and 

internationally, these case studies were 

chosen because of the commonalities of 

communities faced with mounting 

environmental and economic risk from 

natural disasters. Specifically, they share in 

the decisions made and actions by 

individuals in partnership with local or 

state governments to intervene through 

land acquisitions to reduce that risk. 

Additionally, each case presents situations 

where the property buyouts occurred after 

a major disaster; whereas the purpose of 

this paper is to make the case for property 
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buyouts before development and a major 

disaster occur.

CASE STUDY 1: VICTORIA, AUSTRALIA 

The town of Kinglake, Victoria, 

Australia is located approximately 56 

kilometers (35 miles) from the center of 

Melbourne – the largest metropolitan area 

in the State of Victoria. The quaint 

agricultural communities on the edge of the 

Kinglake Ranges and nearby forested areas 

have remained a popular, yet quiet getaway 

for Melburnians, as well as an idyllic and 

relatively affordable location for families 

to settle. The population of the town is 

quite small; as of the 2016 Australian 

Census, there were 1,536 people in 

Kinglake – yet, up from 1,482 in the 2006 

Census.84 

Like California, much of Australia 

is prone to wildfire, or “bushfire”. Bushfire 

 

84 Australian Bureau of Statistics (27 June 

2017). "Kinglake (State Suburb)". 2016 Census 

QuickStats. Retrieved 4 July 2017. 

85 

https://www.parliament.vic.gov.au/file_uploads/B

ushfires_Royal_Commission_LmGV7QKf.pdf 

86 Rural-urban interface is a term used more 

widely in Australia but is interchangeable with the 

has been part of the Victorian landscape for 

a long time 85 , but the Black Saturday 

bushfire was unprecedented at the time. In 

a matter of hours, Kinglake was consumed 

by the Black Saturday bushfire that started 

on February 7, 2009. Several other small 

towns on the rural-urban interface86, such 

as Marysville to the east, were also 

devastated. The bushfires lasted until Mar 

14, 2009 and were Australia’s deadliest. A 

total of 173 people perished from the fires, 

while more than 2,000 homes were 

destroyed, 7,500 people displaced, and an 

estimated one million animals died.87 The 

date was branded "one of the darkest days 

in Australia's peacetime history.”88  

term wildland-urban interface used in the United 

States. 

87 https://www.bbc.com/news/world-australia-

47038202 

88 https://www.bbc.com/news/world-australia-

47038202   

http://www.censusdata.abs.gov.au/census_services/getproduct/census/2016/quickstat/SSC21350
https://www.bbc.com/news/world-australia-47038202
https://www.bbc.com/news/world-australia-47038202
https://www.bbc.com/news/world-australia-47038202
https://www.bbc.com/news/world-australia-47038202


Figure 2: Map of Melbourne metropolitan region in Victoria, Australia, with Kinglake 

identified in the top right (Source: Google Earth, 2021) 

 

Figure 3: Aerial map of Kinglake, Victoria (Source: Google Earth, 2021) 

 

In response to the fires, the Victoria 

State government instructed a royal 

commission to investigate and develop a 

report of the blazes, in which it made 67 

recommendations. Of these 

recommendations, one suggested that "the 

state develop and implement a retreat and 

resettlement strategy for existing 

developments in areas of unacceptably 

high bushfire risk, including a scheme for 

non-compulsory acquisition by the state of 



42 

 

land in these areas.” 89  The Royal 

Commission also referenced a 

controversial longer-term scheme in the 

Dandenong Ranges for the compulsory 

acquisition of at-risk homes to create a 

buffer zone, which began in the late 1960s 

and lasted more than three decades.90 At 

that time in 2010, then-Premier John 

Brumby did not accept this 

recommendation, arguing that determining 

eligibility for streets around the state would 

be too difficult and that living in remote, 

heavily-forested areas would be more 

dangerous if there were large gaps between 

houses rather than having neighbors on 

either side.91  

The Royal Commission’s report 

also described an effort to build back as an 

"opportunity lost".92 With rebuilding, the 

risk to life and property returns, and if the 

land is sold, the risk is merely transferred 

 
89 Hermant, Norman. “Bushfire experts say it's 

time to revisit Black Saturday recommendations 

and stop people rebuilding in highly dangerous 

areas.” ABC News. Sunday 19 January 2020. 

https://www.abc.net.au/news/2020-01-

20/government-buybacks-for-properties-extreme-

bushfire-danger-zones/11851884 

to the new owner. The report highlighted a 

neighborhood on Kinglake West’s Pine 

Ridge Road where every house was 

destroyed and stated that if residents were 

"able to sell their land to the state, that land 

could be used to create a buffer for 

Kinglake West, they could resettle 

elsewhere" and the risk would be 

removed.93 

According to Dr. Kevin Tolhurst, a 

fire ecologist from Melbourne University, 

there were some areas of the Australian 

bush where houses should never have been 

built.94 Yet, the population in the region is 

now even larger, increasing the 

development pressure and the risk of 

another major bushfire disaster. Dr. 

Tolhurst said there are more people living 

on the interface and “the bushfire situation 

is much more severe than it was five or six 

decades ago.”95 

90 Hermant, Norman. Ibid. 
91 Hermant, Norman. Ibid. 
92 Hermant, Norman. Ibid. 
93 Hermant, Norman. Ibid. 
94 Hermant, Norman. Ibid. 
95 Quote by Dr. Kevin Tolhurst in Hermant, 

Norman. Ibid. 

https://www.abc.net.au/news/2020-01-20/government-buybacks-for-properties-extreme-bushfire-danger-zones/11851884
https://www.abc.net.au/news/2020-01-20/government-buybacks-for-properties-extreme-bushfire-danger-zones/11851884
https://www.abc.net.au/news/2020-01-20/government-buybacks-for-properties-extreme-bushfire-danger-zones/11851884


Figure 4 “Like Marysville, Kinglake had rows of buildings destroyed” (Getty Images)96 

 

POLICY DESCRIPTION 

There were five recommendations 

from the Bushfires Royal Commission 

Report that are key to this study. The 

primary recommendation of concern here 

is Recommendation 46, that “The State 

develop and implement a retreat and 

resettlement strategy for existing 

developments in areas of unacceptably 

high bushfire risk, including a scheme for 

non-compulsory acquisition by the State of 

land in these areas.” 97  Despite the 

pushback from Premier Brumby, Ted 

Baillieu, who became the new premier 

when the Coalition was voted into 

government in 2010, accepted the idea of 

buybacks.98  

 
96 https://www.bbc.com/news/world-australia-47038202    
97 https://www.parliament.vic.gov.au/file_uploads/Bushfires_Royal_Commission_LmGV7QKf.pdf 
98 Hermant, Norman. Ibid. 
99 https://www.parliament.vic.gov.au/file_uploads/Bushfires_Royal_Commission_LmGV7QKf.pdf 

Responsibility for the land acquired 

through the scheme was transferred to the 

Department of Environment and Primary 

Industries (DEPI) to either be managed as 

public land or sold, while the Department 

of Treasury and Finance Victoria (DTF) 

managed the sales.99 Land for sale was first 

offered to existing adjoining landowners 

with the intention of enabling them to 

better manage their fire risk through 

vegetation clearance, fire breaks, and 

defensible space. Any land that was sold 

also had a restrictive covenant placed on 

the title to ensure that a residential property 

could not be rebuilt. Each purchaser 

received a Country Fire Authority (CFA) 

report detailing the fire risks and a 

recommended management approach.  

https://www.bbc.com/news/world-australia-47038202
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Many of the other 

recommendations by the Brushfires Royal 

Commission report, while not directly 

related to the buyback program, are also 

important in reducing the risk of wildfire 

damage and should be considered in 

tandem. A few other pertinent 

recommendations and actions by the State 

of Victoria, as applicable to this study, are 

summarized below.100 

Table 2 Additional relevant recommendations to study (text bolded by author) 

Recommendation 

45 

The State press municipal councils to urgently adopt a bushfire policy in 

their Local Planning Policy Framework and incorporate bushfire risk 

management in their planning policies and strategies for rebuilding 

communities affected by the fires101. 

Recommendation 

49 

The State modify its adoption of the Building Code102 for the following 

purposes: > to remove deemed-to-satisfy provisions for the construction of 

buildings in BAL-FZ103 (the Flame Zone) > to apply bushfire construction 

provisions to non-residential buildings that will be occupied by people who 

are particularly vulnerable to bushfire attack104 > other than in exceptional 

circumstances, to apply a minimum construction level 105  to all new 

buildings and extensions in bushfire-prone areas. 

Recommendation 

56 

The State fund and commit to implementing a long-term program of 

prescribed burning based on an annual rolling target of 5 per cent 

minimum of public land.  

Recommendation 

59 

The Department of Sustainability and Environment amend the Code of 

Practice for Fire Management on Public Land in order to achieve the 

following: > provide a clear statement of objectives, expressed as 

measurable outcomes > include an explicit risk-analysis model for 

more objective and transparent resolution of competing objectives, 

where human life is the highest priority > specify the characteristics of 

fire management zones – including burn size, percentage area burnt 

within the prescribed burn, and residual fuel loading > adopt the use of 

the term ‘bushfire’ rather than ‘wildfire’. 

POLICY IMPACT 

The Victoria Department of Justice 

and Community Safety (DOJ) was tasked 

with evaluating the outcome of the scheme 

to buy back bushfire affected residential 

properties in Victoria, following the sales 

 
100 Recommendations from 

https://www.parliament.vic.gov.au/file_uploads/B

ushfires_Royal_Commission_LmGV7QKf.pdf 
101 Specifically referring to the January-February 

2009 bushfires. 
102 Building Code of Australia 

process in late 2014. The Bushfires Royal 

Commission Implementation Monitoring 

(BRCIM) supported this decision to ensure 

a comprehensive evaluation and considers 

103 The BAL is discussed in the Policy Impact 

section below. 
104 This may include schools, child care centers, 

hospitals and aged care facilities 
105 AS 3959-2009 construction level of BAL-12.5 
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the actions to have been satisfactorily 

implemented.106 

The Bushfire Buy-Back Scheme 

provided eligible homeowners who lost 

their principal place of residence in the 

fires with an alternative to rebuilding. The 

homeowners voluntarily chose to sell their 

property to the State Government through 

the Scheme, which was open for 

applications between March and May 

2012.107 The government initially set aside 

AU$50 million to fund the voluntary 

bushfire buy-back scheme. Eligible land 

was “valued through Valuer-General 

Victoria108 processes at both pre-bushfire 

and current market value,” (Urbanalyst, 

2011) and the sales price would be the 

higher of the two values.109  

The buy-back scheme was 

applicable only to eligible properties 

affected by the 2009 bushfires. The 

eligibility criteria included that: it must be 

an owner-occupied property that is the 

principal place of residence; rebuilding 

must have not yet commenced; there could 

not be another site available on the 

property that would have enabled a 

 
106 ‘Annual Report.’ Bushfires Royal Commission 

Implementation Monitor. 2014. 

https://www.parliament.vic.gov.au/file_uploads/B

ushfires_Royal_Commission_LmGV7QKf.pdf  
107 ‘Fire Recovery Four Year Report.’ Fire 

Recovery Unit in the Department of Planning and 

Community Development. State of Victoria. 

February 2013. 

https://www.rdv.vic.gov.au/__data/assets/word_do

c/0004/1684624/Fire-Recovery-four-year-report-

WEB.doc 
108 Possibly equivalent to the California State 

Board of Equalization. 

replacement dwelling to be located more 

than 100 meters from forest vegetation; 

and that vegetation adjoins a large area of 

forest. 110  Buybacks were very limited, 

therefore, to people living within 100 

meters of significant forest who had lost 

the home they lived in and it did not apply 

to other areas of unacceptably high 

bushfire risk. 

By February 2013, the Victorian 

Bushfire Recovery Four-Year Report made 

a very brief statement about the Scheme. 

At the time, there were 115 properties that 

were proceeding to settlement; 100 of 

which had been settled. 111  The Bushfire 

Buy-back Scheme was complete by 

September 2013, with all 116 properties 

eligible for sale under the scheme 

settled. 112  According to the Four-Year 

Report, the future land use of the land 

acquired was still being determined by the 

Bushfire Land Acquisition Panel. “Land 

may be retained as state or national park, or 

resold to create an additional fire buffer, 

grazing land or garden space for existing 

neighbors,” (Fire Recovery Unit in the 

Department of Planning and Community 

109 ‘DETAILS RELEASED FOR VICTORIA'S 

BUSHFIRE BUY-BACK SCHEME.’ 

URBANALYST. NOVEMBER 1, 2011. 

HTTP://WWW.URBANALYST.COM/IN-THE-

NEWS/VICTORIA/840-DETAILS-RELEASED-

FOR-VICTORIAS-BUSHFIRE-BUY-BACK-

SCHEME.HTML  
110 Urbanalyst. Ibid. 
111 Fire Recovery Unit in the Department of 

Planning and Community Development. State of 

Victoria. Ibid. 
112 ‘Annual Report.’ Bushfires Royal Commission 

Implementation Monitor. Ibid.  

https://www.parliament.vic.gov.au/file_uploads/Bushfires_Royal_Commission_LmGV7QKf.pdf
https://www.parliament.vic.gov.au/file_uploads/Bushfires_Royal_Commission_LmGV7QKf.pdf
https://www.rdv.vic.gov.au/__data/assets/word_doc/0004/1684624/Fire-Recovery-four-year-report-WEB.doc
https://www.rdv.vic.gov.au/__data/assets/word_doc/0004/1684624/Fire-Recovery-four-year-report-WEB.doc
https://www.rdv.vic.gov.au/__data/assets/word_doc/0004/1684624/Fire-Recovery-four-year-report-WEB.doc
http://www.urbanalyst.com/in-the-news/victoria/840-details-released-for-victorias-bushfire-buy-back-scheme.html
http://www.urbanalyst.com/in-the-news/victoria/840-details-released-for-victorias-bushfire-buy-back-scheme.html
http://www.urbanalyst.com/in-the-news/victoria/840-details-released-for-victorias-bushfire-buy-back-scheme.html
http://www.urbanalyst.com/in-the-news/victoria/840-details-released-for-victorias-bushfire-buy-back-scheme.html
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Development, 2013). Any land resold 

could not be used for future residential 

development.  

The success of such a buyback 

program may often be overshadowed by 

continuously record-setting fires. The 

benefits of the scheme were not 

insignificant, but clearly do not prevent 

damage to the structures that remain. 

Despite successive bushfires and 

opportunities occurring in the following 

years, the scheme was not reinstated. 113 

Only ten years after the Black Saturday 

bushfires, the 2019-2020 bushfire season 

was once again unprecedented, with out-

of-control fires lasting from September 

2019 through March 4, 2020.114 Most of 

the destruction occurred in New South 

Wales and Queensland but did not spare 

Victoria either. By February, the total 

bushfire losses for the country had already 

reached approximately AU$1.9 billion 

(US$1.3 billion) in insured claims.115 

To address the devastation, the 

Australian federal government formed a 

National Bushfire Recovery Agency in 

January 2020. According to the Bushfire 

Recovery Victoria (BRC) agency website, 

it is “a new, permanent and dedicated 

Victorian Government agency working 

directly with local communities to listen, 

help and deliver what they need.”116 The 

 
113 Hermant, Norman. Ibid. 
114 Center for Disaster Philanthropy. 

https://disasterphilanthropy.org/disaster/2019-

australian-wildfires/ 
115 Center for Disaster Philanthropy. Ibid. 
116 https://www.vic.gov.au/bushfire-recovery-

victoria  

national government also pledged AU$2 

billion (US $1.4 billion) to help families, 

farmers, and business owners get the 

support they need to recover, as well as 

additional funding for local communities 

to ‘build back better’ after the bushfires.117 

However, the build back better scheme has 

not included a return to any buybacks. 

Some, including Dr. Tolhurst, have argued 

that planning mistakes have been made in 

the past by putting people in indefensible 

locations and, further, that this type of 

buyback scheme should be adopted again 

at the state and territory level, using 

nationally consistent criteria.118 

Instead, the BRV has focused on 

recovery through a Rebuilding Support 

Program, hoping to achieve greater 

resilience to bushfires through a series of 

services, supports and grants that aim to 

help Victorians rebuild successfully and 

safely. 119  The Support Program helps 

residents with building design and 

resilience, specialist skills, bushfire 

management plans, land surveys, and 

geotechnical and landslide risk 

assessments. In addition to building 

design, energy efficiency, and construction 

recommendations, the BRV discusses 

considerations for siting a building or 

settlement, stating it should be away from 

the bushfire hazard to minimize bushfire 

117 “Boost Bushfire Recovery.” Prime Minister of 

Australia. Drought and Emergency Management. 

Media Release. 11 May 2020. 

https://www.pm.gov.au/media/boost-bushfire-

recovery  
118 Hermant, Norman. Ibid. 
119 https://www.vic.gov.au/bushfire-recovery-

victoria 

https://disasterphilanthropy.org/disaster/2019-australian-wildfires/
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https://www.vic.gov.au/bushfire-recovery-victoria
https://www.vic.gov.au/bushfire-recovery-victoria
https://www.pm.gov.au/media/boost-bushfire-recovery
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risk, and “ideally, development should be 

sited on flat land away from unmanaged 

vegetation and close to public roads.”120 

The BRV agency also discusses 

assessing the Bushfire Attack Level 

(BAL), which is “a nationwide approach to 

determine the severity of a building’s 

potential exposure to ember attack, radiant 

heat and direct flame contact.”121 The BAL 

is based on location, type of vegetation on 

property, distance between house and 

vegetation, and the slope of the property. 

The BAL is measured using levels of 

radiant heat, where the higher the number, 

the more severe the potential exposure. The 

six BAL classifications range from BAL 

low, there is “Insufficient risk to warrant 

construction requirements – very low risk,” 

to BAL 12.5, 19, 29, 40, and to BAL FZ, an 

“Ember attack and direct exposure to 

flames from the fire front in addition to a 

heat flux of greater than 40kw/m².”122 The 

classifications form part of the Australian 

Standard for construction of buildings in 

bushfire-prone areas and indicate the 

materials and construction methods 

required. The agency worked with councils 

and the CFA to prepare preliminary 

bushfire hazard assessments for all 

properties with destroyed houses, costing 

 
120 https://www.vic.gov.au/bushfire-recovery-

victoria 
121 https://www.vic.gov.au/bushfire-recovery-

victoria 
122 ‘Rebuilding Support – Bushfire Recovery.’ 

State Government of Victoria. 25 April 2021. 

https://www.vic.gov.au/rebuilding-support-

bushfire-recovery  
123 ‘Rebuilding Support – Bushfire Recovery.’ 

Ibid. 

between AU$1000-$3000 for each, to 

identify a proposed BAL and other 

bushfire protection measures.123  

There are significant hurdles and 

costs to prepare for when rebuilding, 

however. Even for an individual property 

owner, the State suggests engaging at least 

six different types of professionals, 

including a registered building 

practitioner, a registered building surveyor, 

a qualified architect or building designer, 

engineering advice, fire consultants, and a 

registered plumber or electrician. In 

addition, a Bushfire Management Plan 

must be prepared. This is an endorsed, 

legal document, after a planning permit is 

issued, that shows where a dwelling is on 

the site and must clearly show that all the 

requirements of the bushfire management 

overlay related to defendable space, 

construction standard (BAL level), water 

supply, and emergency access have been 

met. Sites that have extreme bushfire 

hazards may require an accredited bushfire 

planning consultant for further detailed 

assessments. 

In 2011, the State of Victoria made 

addressing bushfire risk as part of planning 

a legal requirement – the first such 

requirement in Australia. 124  However, 

124 Barbara Norman, Jessica K. Weir, Kate 

Sullivan and Jacqui Lavis. “Planning and Bushfire 

Risk in a Changing Climate: Final Report for the 

Urban and Regional Planning Systems Project.” 

University of Canberra. Bushfire Cooperative 

Research Centre. 2014. 

https://www.bushfirecrc.com/sites/default/files/urb

an_and_regional_planning.pdf  

https://www.vic.gov.au/bushfire-recovery-victoria
https://www.vic.gov.au/bushfire-recovery-victoria
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https://www.vic.gov.au/bushfire-recovery-victoria
https://www.vic.gov.au/rebuilding-support-bushfire-recovery
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many planning officials participating in 

focus groups around the bushfire recovery 

noted that planning regulations, 

particularly at the local level, were 

“expected to do too much of the ‘heavy 

lifting’,” (Norman et al., 2014, p.40). Their 

work processing development applications 

and subdivision designs, though 

potentially setting precedent for the future, 

is only one small dimension of the process 

for adaptation to bushfires, whereas there 

is a preceding legacy of development. 

Planning review of new development 

“does not extend to what is going on next 

door, thereby rendering its worth 

meaningless and difficult to argue for, if 

the neighbour is not managing their risk,” 

(Norman et al.). The benefits of the 

planning effort at the local level is not de 

minimis, yet this sentiment holds true 

across case studies and provides support 

for redressing risks to existing and future 

development through comprehensive, 

regional measures. 

CASE STUDY 2: NEW YORK, UNITED STATES 

Oakwood Beach is located on the 

South Shore of Staten Island – one of the 

five boroughs of New York City, New 

York. Together with the Oakwood 

neighborhood, the population totaled 

approximately 22,000 in 2016. 125  The 

small beach community is approximately 

12 miles from the island of Manhattan to 

the north; it is closer to New Jersey than to 

Wall Street and on the opposite side of the 

globe from Victoria, Australia. 

The neighborhood was 31 percent 

low-to-moderate income with a median 

annual household income of $89,000, 16 

percent nonwhite, and 69 percent owner-

occupied, and nearly half its residents have 

lived in the community for more than 25 

years.126 Most homes in the neighborhood 

were built in the 1960s and 1970s – most 

 
125 Robert Freudenberg, Ellis Calvin, Laura 

Tolkoff, and Dare Brawley. ‘Buy-In for Buyouts: 

The Case for Managed Retreat from Flood Zones.’ 

Lincoln Institute of Land Policy. 2016. 
126 Ibid. 
127 Ibid. 

of which are single-family homes except 

for a few apartment buildings inland. 

Homes closer to the water tend to be 

smaller and cheaper than those farther 

upland. 127  Nearly 3,000 people were in 

FEMA Special Flood Hazard Zones in 

2016 and some sections of the 

neighborhood experienced nuisance 

flooding following even modest rainfall.128 

On October 29, 2012, Superstorm 

Sandy, a slow-moving hurricane-turned-

tropical storm mixed with a low front, 

slammed into the Lower New York Harbor 

after ravaging other parts of the eastern 

seaboard. In some places, the storm 

brought a 14-foot surge of water, along 

with steady rain, power outages, followed 

by a snowstorm. There were also, 

tragically, 117 hurricane-related deaths.129 

128 Ibid. 
129 Deaths Associated with Hurricane Sandy — 

October–November 2012. Morbidity and Mortality 

Weekly Report. Centers for Disease Control and 

Prevention. May 24, 2013. 
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This barrage of wind and water not only 

tested the region’s physical infrastructure, 

but also the capability of its ecological and 

socioeconomic systems to withstand future 

impacts of storms and sea level rise. 

Figure 5: Location of Oakwood Beach (red point) in relation to New York City, New Jersey, 

and Lower New York Bay and Raritan Bay (Source: Google Earth, 2021) 

 

POLICY DESCRIPTION 

A discussion of New York City’s 

approach to a buyout program requires 

going back a bit further in time, to when the 

Verrazano Bridge was completed in 1964. 

The bridge connected Staten Island and 

Brooklyn and created a linkage for cars to 

the rest of New York City. This sparked a 

development and population boom, with an 

average gain of 8,000 people a year; rising 

from 150,000 to just shy of 500,000 in 

2020.130  

New York City was the owner of 

much of the land on Staten Island, which it 

 

https://www.cdc.gov/mmwr/preview/mmwrhtml/m

m6220a1.htm 
130 U.S. Census Bureau. 2020.  
131 The Cooper Union. “The Staten Island 

Bluebelt: A Study in Sustainable Water 

sold regularly to developers, without 

environmental restrictions, to receive the 

revenue. The City Administration also 

believed that residential development on 

Staten Island would help keep middle class 

families in the City.131 As there was a lot of 

previously undeveloped land that lacked 

sanitary sewers, in the 1970s and 1980s, 

developers used residential septic systems. 

This was done even though ground water 

levels were close to the surface, making 

septic unsuitable. 132  Although many 

people believed the City government was 

responsible for providing infrastructure, 

development outpaced its ability to build 

Management.” 

https://cooper.edu/isd/news/waterwatch/statenislan

d 
132 The Cooper Union. Ibid. 

https://cooper.edu/isd/news/waterwatch/statenisland
https://cooper.edu/isd/news/waterwatch/statenisland


50 

 

both sanitary and storm water facilities, 

rather than using its traditional method of 

combined sewer overflows (CSOs). In 

addition to compromising these poorly 

designed septic systems, wet weather 

resulted in recurring floods in the new 

developments that were sited in historic 

paths of the island’s natural creek system. 

Staten Island already had a publicly 

popular Greenbelt program that provided a 

framework for a new “Bluebelt” program, 

supported by work by Ian McHarg’s 

Design with Nature and Frederick Law 

Olmsted's plans for a Richmond 

Parkway.133 Both authors pointed out the 

uniquely rich natural environment of 

Staten Island and advocated preserving it 

by integrating with human development. 

The program administrators realized that 

the natural stream corridors had evolved 

flood attenuation features much more 

sophisticated than human-made floodwater 

infrastructure and could be a solution to the 

problem. Integrated design also allowed 

for the preservation of threatened natural 

habitats.  

With approval from the Budget 

Bureau, City Hall, and the City Planning 

Commission, the NYC Bluebelt Program is 

operated through the New York City 

Department Environmental Protection 

agency (NYCDEP) and acquires select 

vacant parcels. The NYCDEP describes 

Bluebelts as “ecologically rich and cost-

 
133 The Cooper Union. Ibid. 
134 ‘The Bluebelt Program.’ NYC Department of 

Environmental Protection (NYCDEP). 

https://www1.nyc.gov/site/dep/water/the-bluebelt-

program.page  

effective drainage systems that naturally 

handle the runoff precipitation that falls on 

our streets and sidewalks,” (NYCDEP).134 

In addition to preserving natural stream 

corridors for conveying, storing, and 

filtering runoff and stormwater, they have 

reduced urban flooding, improved the 

health of local waterway, and provided 

adjacent green space for communities and 

wildlife habitat. 135  The NYCDEP argues 

that Bluebelts are a natural and effective 

solution for stormwater management to 

mitigate some the effects of climate change 

that bring rising sea level and heavier rains. 

Though originally implemented in Staten 

Island in 1993, there are now 19 sites all 

over the city, including nearly 400 acres 

and 11 miles of stream corridor, saving the 

City an estimated $300 million in costs of 

constructing storm water sewer.136 

Importantly, the Bluebelt program 

employed a cost benefit analysis for an 

initial project along a stream corridor. A 

common critique of these restrictions from 

city planning and development interests is 

that the City could not afford to forego 

valuable development. However, the 

response from NYCDEP was that 

development would cost the City more 

than it could return.137  Additionally, if a 

government entity failed to develop 

responsibly and solve the stormwater 

problem, all its development efforts would 

be discredited.  

135 NYCDEP. Ibid. 
136 The Cooper Union. Ibid. 
137 The Cooper Union. Ibid. 

https://www1.nyc.gov/site/dep/water/the-bluebelt-program.page
https://www1.nyc.gov/site/dep/water/the-bluebelt-program.page
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The project costs would include 

land assemblage in the corridor 

(purchasing privately owned land and lost 

City revenues from land sales), while 

project benefits would include avoided 

infrastructure costs of traditional storm 

sewers, as well as road and street 

construction. The analysis also revealed 

the added benefit of habitat preservation. 

The other project benefit that emerged in 

the analysis was habitat preservation. By 

avoiding density development that would 

“hypercharge” runoff, it also “maximized 

the integrity of the stream habitat,” (The 

Cooper Union). But, to avoid reducing the 

streams to the status of an open drainage 

swale, they were kept as a fully functioning 

wetland and riparian feature in the criteria 

for analysis. 

Overall, the cost benefit analysis 

was highly favorable towards the pilot 

project. It suggested a savings of nearly 

$30 million in capital costs and sewer 

maintenance, though some of the savings 

were assumed to be offset by the cost of 

maintenance of the stream corridor.138 On 

top of that, some predicted that the public 

would oppose the restrictions on 

development brought about by the 

program. It quickly generated enthusiasm, 

however, among homeowners once it 

became clear that a fully functioning native 

stream corridor would be an amenity and 

positively impact property values. The 

resulting boost in property tax revenues 

 
138 The Cooper Union. Ibid. 
139 The Cooper Union. Ibid. 
140 Koslov, Liz. Professor of Urban and Regional 

Planning at University of California, Los Angeles. 

were not calculated into the cost benefit 

analysis.  

The public’s enthusiastic embrace 

of the program can likely be linked to its 

multiple benefits. It not only met an 

infrastructure need in the most cost-

effective manner, but preserved natural 

habitat, created a neighborhood amenity, 

and established better land use 

planning. The solution (Bluebelt Program) 

was evaluated from the perspective of what 

was the most cost-effective way to solve a 

costly and disruptive water management 

problem that was created by ignoring 

natural stormwater drainage in an area 

criss-crossed by streams and wetlands. In 

this way, nature can be evaluated as a tool, 

“a tool that can be tested and valued by the 

traditional means of infrastructure 

analysis.”139 

The Bluebelt program was also a 

precursor to other green infrastructure 

initiatives, including the Housing 

Recovery Program’s voluntary Buyout & 

Acquisition Programs, such as the New 

York Rising Home Buyout Program, 

managed by New York State Governor’s 

Office of Storm Recovery (GOSR). 140 

These were established to purchase the 

properties in select neighborhoods of 

interested homeowners whose homes were 

substantially damaged or destroyed during 

Superstorm Sandy (2012), Hurricane Irene 

(2011), or Tropical Storm Lee 

(2011). 141  According to the Governor’s 

Author of ‘The Case for Retreat’, 2016. Virtual 

Interview. February 17, 2021. 
141 ‘Buyout Acquisition Programs.’ Governor’s 

Office of Storm Recovery. Accessed January 
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Office of Storm Recovery (GOSR), “the 

Buyout Program improves the resiliency of 

the larger community by transforming 

parcels of land into wetlands, open space, 

or stormwater management systems, 

creating a natural coastal buffer to 

safeguard against future storms,” (GOSR, 

2021). However, some properties 

purchased in the Acquisition Program were 

redeveloped in a resilient manner to protect 

future occupants of the home and maintain 

housing stock.142 

In this case, the neighborhood was 

within a WUI area that was both a flood 

zone and a high-risk fire zone. Great Kills 

Park, part of the Gateway National 

Recreation Area, a property of the National 

Park Service that extends from Sandy 

Hook, New Jersey to the south to 

Brooklyn, New York to the north, is 

dominated by phragmites australis 

(invasive reeds) that are prone to bushfires 

in the dry, windy months of late spring. In 

fact, the park’s wetlands have the fourth 

highest incidence of wildfires in the Park 

Service throughout the country.143  

“With a lot of these managed 

retreat programs, the assumption is that the 

state or the municipality creates a program 

to enable this to happen either 

preemptively, in advance of a disaster, to 

preserve land and to ensure that it's not 

developed, or reactively after a disaster. 

 

2021. 

https://stormrecovery.ny.gov/housing/buyout-

acquisition-programs  
142 Koslov, Liz. Ibid. 
143 Foderaro, Lisa W. ‘Staten Island Fights Reeds 

That Feed Its Brushfires.’ The New York Times. 

What was interesting about this case is that 

the program was created only because of 

the demands of people in those 

communities,” (Koslov, 2021). This was a 

largely ground-up approach driven by 

affected homeowners who had a very 

emotional response to the disaster and were 

also impacted by higher insurance rates. 

This sort of lobbying had not existed in the 

area and it was not an area that was 

previously prioritized for any sort of 

conservation or acquisition.  

Up until this point, there was no 

state level funding program to enable 

people to sell their property for demolition 

or retreat for conservation purposes. There 

was still a lot of vacant land and parcels 

being developed. However, through 

NYCDEP’s Bluebelt program for wetlands 

stormwater management, the city was 

acquiring vacant land in Staten Island in 

the years leading up to Sandy to maintain 

as open space to funnel some of the 

existing runoff. But, as Liz Koslov stated, 

“they would not acquire any developed 

parcels,” because it would be “more 

contentious and expensive to acquire 

existing developed properties,” (Koslov, 

2021). In fact, with this checkerboard style 

conversion of land to manage stormwater 

all around these existing houses, residents 

had the sense that there would be eminent 

April 4, 2012. Accessed May, 2021. 

https://www.nytimes.com/2012/04/05/nyregion/a-

war-on-reeds-that-feed-staten-island-brush-

fires.html 

https://stormrecovery.ny.gov/housing/buyout-acquisition-programs
https://stormrecovery.ny.gov/housing/buyout-acquisition-programs
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domain down the road or that they were 

being purposely flooded out.144 

Yet, after Sandy, seeing all the 

adjacent land being bought up through the 

Bluebelt program led some residents to feel 

that they should have been given the option 

to be bought out years ago. Residents 

sought to collaborate with other property 

owners to restore the area to a more natural 

state. Despite there being little trust in 

government amongst residents, many of 

whom were also more politically 

conservative and deny the impacts of 

climate change, they were able to consult 

with and find support in the State 

government for this climate-based 

problem. The City, on the other hand, was 

initially reluctant to set a precedent for 

other communities and, right up until 

Sandy, the area was still being actively 

developed.145 

Even with the Bluebelt program in 

place, it was a run by a different agency 

 
144 Koslov, Liz. Ibid. 
145 Koslov, Liz. Ibid. 
146 Saki Knafo and Lila Shapiro. “Staten Island’s 

Hurricane Sandy Damage Sheds Light On 

Complicated Political Battle.” Huffington Post. 

December 6, 2012. 

than that which grants building permits, 

leading to incongruous policies and actions 

across agencies at the city level. For 

example, in 1992, an application was 

submitted to buy marshland in the 

neighborhood that was owned by the city, 

which arguably served as an important part 

of the bluebelt and a buffer against 

flooding.146 After the area was ravaged by 

flooding during a nor’easter the following 

year, the Army Corps of Engineers 

identified the site for a system of levees to 

divert floodwater into the marsh. Yet, in 

1997, the City Council approved the 

development deal, allowing a complex of 

townhouses to be built on the site behind 

the levee, before the Army Corps broke 

ground in 1999. 147  However, the levee 

project was only partially realized. 

Standing at the front lines of the path of 

Sandy, the newly developed project was 

quickly a key acquisition.148

https://www.huffpost.com/entry/staten-island-

hurricane-sandy_n_2245523 
147 Knafo and Shapiro. Ibid. 
148 Koslov, Liz, Ibid. 



Figure 6: Aerial photos of Oakwood Beach neighborhood, June 2010 (left) and 2021 (right) 

(Source: Google Earth) 

 

POLICY IMPACT 

According to the New York Office 

of Storm Recovery, the State spent nearly 

$255 million from the U.S. Department of 

Housing and Urban Development to buy 

654 properties, with 83 more in the 

pipeline by late 2017. 149  Most of the 

properties were in Staten Island (62%); 

though, out of 402 properties, the State 

failed to purchase 88 properties (22%).150 

The program was entirely voluntary and 

the State does not use its power of eminent 

domain to force out residents, even for 

those property owners who declined 

buyout offers and can no longer accept 

them because the program has ended.151 

 
149 Szekely, Peter. ‘New York Lets Neighborhood 

Return to Nature To Guard Against Storms.’ 

October 27, 2017. 

https://www.reuters.com/article/us-usa-storm-

sandy/new-york-lets-neighborhood-return-to-

Remaining occupants noted that the city 

still diligently provides services, such as 

garbage pickup and streetlights, despite 

losing much of the population. 

The Build It Back program, 

administered at the city-level through the 

NYC’s Mayor’s Office of Housing 

Recovery Operations (HRO), was 

eventually created to assist Sandy-

impacted areas throughout the five 

boroughs with a combination of resources 

for homeowners to relocate, but a primary 

focus on repairing, rebuilding, and 

elevating their homes. In total, 

approximately 12,500 families were 

nature-to-guard-against-storms-

idUSKBN1CW19G  
150 Szekely, Peter. Ibid.  
151 Sezekely, Peter. Ibid.  

https://www.reuters.com/article/us-usa-storm-sandy/new-york-lets-neighborhood-return-to-nature-to-guard-against-storms-idUSKBN1CW19G
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assisted through Build It Back efforts.152 

This included approximately 800 homes 

have been purchased through a 

combination of City- and State- 

administered buy-out and acquisition 

programs funded through Federal disaster 

recovery funds in communities with the 

highest level of damage and risk, while 

over 1,300 homes were rebuilt and elevated 

to current flood-compliant regulations 

(often to 10 to 14 feet), and 6,500 

homeowners with moderate damage 

outside the 100-year floodplain and/or 

without flood insurance were assisted with 

repairs and reimbursement. Within the 

10306-zip code alone (Oakwood, 

Oakwood Beach, Richmond Town, New 

Dorp, New Dorp Beach, Grant City), there 

were 1,147 single-family applicants (10% 

of city applicants), totaling $204,222,554 

in federal reimbursements. 153 

Another 19,600 households were 

assisted through a Multifamily Program for 

repairs, resiliency upgrades, and 

reimbursement services, as well as 

providing rental assistance for 242 low-

income households.154 In the same zip code 

area, there were 42 multifamily applicants 

(< 0.2% of city applicants), totaling 

$7,341,242 in federal reimbursements.155 

Within New York City at least, it 

was initially difficult to make the case to 

the city to leave land undeveloped with 

 
152 NYC Housing Recovery. Accessed January 25, 

2021. 

https://www1.nyc.gov/site/housingrecovery/index.

page#:~:text=Welcome%20to%20NYC%20Housi

ng%20Recovery,elevate%20their%20homes%2C

%20or%20relocate. 

such high real estate prices. It is still very 

unclear how it was decided which 

properties would be preserved for open 

space or redeveloped. “I think it was a little 

bit arbitrary. Initially, it was split because 

the State was only acquiring properties that 

would never be redeveloped and the City 

was only acquiring properties that would 

be redeveloped,” (Koslov, 2021), while the 

U.S. Department of Agriculture (USDA) 

was acquiring properties, as well. Though 

part of the rationale for the buyouts that 

happened through the post-Sandy program 

was that they were adjacent to the bluebelt. 

However, the contrasting programs buying 

out individual properties created the effect 

of having a patchwork of new homes and 

empty lots throughout the city. A more 

contiguous area, or blocks of homeowners 

that are all willing to sell, and adjacent to 

the bluebelt area would be much easier to 

expand, but unlikely.  

The Regional Plan Association 

(RPA), in partnership with The Lincoln 

Institute of Land Policy case study of 

Oakwood Beach, conducted a fiscal 

analysis of property buyouts in the 

neighborhood using a 100-year timeframe. 

RPA found that there were 830 at risk 

within the highest damage threshold 

(50%+ damage); 1,714 at moderate 

153 NYC Sandy Funding Tracker. Last Updated 

September 30, 2020.  Accessed February 28, 2021. 

https://www1.nyc.gov/assets/sandytracker/data/ma

ps/sft-bib-business-master/index.html  
154 NYC Housing Recovery. Ibid. 
155 NYC Sandy Funding Tracker. Ibid. 
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(25%+) damage threshold; and 1,837 at the 

lowest (any flood damage).156  

The study estimated the avoided 

costs of property damages and dislocation 

expected annually to be $5.7 million 

($6,847 per property) at highest damage 

threshold, $8.9 million ($5,214 per 

property) at moderate levels, and $8.96 

million ($4,881 per property) at the lowest. 

The net present value (NPV) for properties 

at the highest damage threshold was $81 

million ($97,707 per property), $127.5 

million ($74,406 per property) at moderate, 

and $127.9 million ($69,641 per property) 

at lowest (any flood damage). Losses from 

a 100-year flood event that would be 

avoided in the highest damage threshold 

would total $139.5 million ($168,115 per 

property), $256 million ($149,407 per 

property) at moderate threshold, and 

$261.7 million ($142,453 per property) at 

the lowest. Similarly, avoided flood 

insurance premiums, which are based on 

aggregate figure for New York City, would 

total $816,699 annually (NPV $11.7 

million) at the highest damage threshold to 

$1.81 million at the lowest threshold (NPV 

$25.8 million).  

On the other hand, the costs of 

removing the properties at the highest 

threshold would equate to $154.3 million 

to $370.6 million for properties at the 

lowest threshold. Annual losses in property 

taxes would range from approximately $3 

million to $7.1 million. Strikingly, even 

with the wide range in estimated losses, the 

highest loss in property taxes would only 

account for 0.01% of the New York City 

2015 Budget Appropriations. It is critical 

to note, however, that the New York City 

Budget is one of the largest in the nation 

and was equal to $75.027 billion in 2015.

 

 

 
156 Source: ‘Fiscal Impact Analysis for Oakwood 

Beach, New York.’ Regional Plan Association. 

Freudenberg et al. Ibid. 
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Table 3 Fiscal Impact Analysis for Oakwood Beach, New York157
 

 

Though the NY Rising was 

extended using Community Development 

Block Grant – Disaster Recovery (CDBG-

DR) funding through the U.S. Department 

of Housing and Community Development 

(HUD),158 the funds had to be expended by 

a certain date. This meant that homeowners 

had a hard deadline to decide whether to 

participate in the buyout program. New 

York City is now trying to create more of a 

 
157 Source: Regional Plan Association. Freudenberg et al. Ibid.  
158 ‘About.’ Governor’s Office of Storm Recovery. New York State. Accessed April 2021. 

https://stormrecovery.ny.gov/about 

standing acquisition program, so that if one 

house is left standing in the middle of an 

area where people otherwise decided to 

leave, there would be a mechanism for the 

City or State to purchase it if it goes up for 

sale. The Edgemere neighborhood on the 

Atlantic barrier island in the Borough of 

Queens, New York City, is similarly low-

lying and prone to flooding and hurricane 

damages. The City, through its Resilient 
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Edgemere Plan, is piloting an effort to 

create such a “lot next door” program.159 

Through this program, if somebody 

decided to take a buyout or sell their land, 

and it could have been redeveloped but it 

wasn't in the city's interest to actually grant 

new building permits there, instead of 

auctioning it off to the highest bidder for 

development, the City would instead sell it 

at a much lower price to the neighboring 

property owner and guarantee that it would 

be maintained as open space.160 This serves 

a dual benefit of removing vulnerable 

properties from development and 

preserving open space as a storm buffer, 

which also adds value to the neighboring 

property.  

CASE STUDY 3: NEW JERSEY, UNITED STATES 

Across the Arthur Kill 161  from 

Staten Island, only nine miles from 

Oakwood Beach, is Middlesex County, 

New Jersey. Middlesex County is densely 

populated and the second most populated 

in the state with truly diverse 

demographics. It has several formerly or 

transitioning industrial cities along the 

rivers and train line and many long-

 
159 ‘Resilient Edgemere.’ New York City 

Department of Housing Preservation and 

Development. Accessed May 2021. 

https://resilientedgemere.com/ 

established suburban communities. It is 

also a regional hub of industry (although 

decreasing), trade, major institutions, and 

transportation that developed on the low-

lying plains along the rivers. The county is 

flanked on the eastern side by the Arthur 

Kill and Raritan Bay, while the Raritan 

River dissects it.

160 Koslov, Liz. Ibid. 
161Arthur Kill is the name of the narrow body of 

water separating Staten Island and New Jersey. 



Figure 7 Middlesex County, New Jersey region split by the Raritan River and Arthur Kill with 

Woodbridge Township, NJ marked by red point (Source: Google Earth, 2021) 

 
 

As in Oakwood Beach, 

communities throughout New Jersey 

suffered serious damage from Superstorm 

Sandy in 2012. Most of the iconic images 

of the destruction came from the Jersey 

Shore, just twenty or so miles south. Yet, 

the geographic features of Middlesex 

County, though not in the direct path of the 

storm’s landfall, made it a susceptible 

target. The storm surge, combined with 

high tide, rapidly funneled water up the 

numerous waterways and severely flooded 

many of the older, low-lying communities 

largely occupied by lower-income 

populations, as well as some areas that had 

never experienced much flooding. 

 
162 Halpin, Stephanie Hoopes. PhD. ‘The Impact of 

Superstorm Sandy on New Jersey Towns and 

Households.’ School of Public Affairs and 

Administration, Rutgers-Newark. 

Throughout the state, the assessed 

damage and lost income (as per insurance 

assessments) totaled $7.8 billion, of which 

$5.9 billion alone was associated with 

damages to 325,000 housing units. 162 

“Private insurance paid losses totaled $2 

billion and flood insurance paid $3.3 

billion, while public assistance totaled 

$816 million,” (Halpin) while relief 

organizations raised $146 million for 

impacted families and $630 million in 

home disaster loans helped partially cover 

the remaining $1.5 billion. However, a gap 

of $887 million was unmet. 163  Within 

Middlesex County, which was ranked 4th 

overall in most impacted counties in New 

Jersey, FEMA IA assistance averaged 

https://rucore.libraries.rutgers.edu/rutgers-

lib/44886/PDF/1/play/ 
163 Halpin. Ibid. 

https://rucore.libraries.rutgers.edu/rutgers-lib/44886/PDF/1/play/
https://rucore.libraries.rutgers.edu/rutgers-lib/44886/PDF/1/play/
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$6,350 per household and estimated lost 

wages were estimated at $68 million. 

Additionally, unlike in fire areas that are 

required to have fire insurance, 

homeowner insurance is not required 

unless there is a mortgage on the home; 

thus, 67% had no homeowner insurance.164 

POLICY DESCRIPTION 

Blue Acres Flood Acquisitions 

(“Blue Acres”) is a buyback program under 

the New Jersey Department of 

Environmental Protection (NJDEP) Green 

Acres Program. Through this program, the 

State buys and clears properties that are 

chronically flooded by storms and rising 

seas and expected to become increasingly 

vulnerable.  

New Jersey has had its Blue Acres 

program in place since the passage of the 

Green Acres, Farmland, Blue Acres, and 

Historic Preservation Bond Act (“Green 

Acres”) of 2007, 165  though a land 

acquisition program for agricultural lands 

existed since 1995. 166  The 2007 Act 

authorized $12 million specifically for 

acquisition of lands in the floodways of the 

Delaware River, Passaic River, or Raritan 

River, and their respective tributaries, for 

recreation and conservation purposes.167 In 

2009, voters approved an additional $24 

 
164 Halpin. Ibid. Figure 11, p.25. 
165 “Blue Acres Floodplain Acquisitions.” Green 

Acres Program. State of New Jersey Department 

of Environmental Protection. April 1, 2021. 

https://www.nj.gov/dep/greenacres/blue_flood_ac.

html. 
166 Hurdle, Jon. “Blue Acres Makes a ‘Good Start’ 

at Removing Flood-Prone Properties.” October 7, 

2019. https://www.njspotlight.com/2019/10/blue-

million in the Green Acres, Water Supply 

and Floodplain Protection, and Farmland 

and Historic Preservation Bond Act. 

The Green Acres Program acts as 

the real estate agent for the NJDEP by 

acquiring land – all of which must come 

from willing sellers. Green Acres does not 

own the land it acquires; instead, land is 

assigned to the various divisions for 

management. 168  Land and easement 

interests in land can be acquired not only 

by purchase but also by donation and 

bequests. Green Acres works with the 

DEP’s divisions of Parks and Forestry, 

Fish and Wildlife, and the New Jersey 

Natural Lands Trust to determine which 

lands should be preserved. The land 

becomes part state’s system of parks, 

forests, natural areas, and wildlife 

management areas.169  

POLICY IMPACT 

Although the program was not 

originally developed with the intention of 

helping hurricane-damaged properties 

along the coast, the Blue Acres program 

was expanded with federal funding after 

Superstorm Sandy. Generally, coastal 

properties are considered far too 

economically valuable not to develop as 

there is almost always a willing buyer. 

acres-makes-a-good-start-at-removing-flood-

prone-properties/  
167 “Blue Acres Floodplain Acquisitions.” Ibid. 
168 “Blue Acres Floodplain Acquisitions.” Ibid. 
169 “State Land Acquisition Program.” Green 

Acres Program. State of New Jersey Department 

of Environmental Protection. August 18, 2020. 

https://www.nj.gov/dep/greenacres/state.html 

https://www.nj.gov/dep/greenacres/blue_flood_ac.html
https://www.nj.gov/dep/greenacres/blue_flood_ac.html
https://www.njspotlight.com/2019/10/blue-acres-makes-a-good-start-at-removing-flood-prone-properties/
https://www.njspotlight.com/2019/10/blue-acres-makes-a-good-start-at-removing-flood-prone-properties/
https://www.njspotlight.com/2019/10/blue-acres-makes-a-good-start-at-removing-flood-prone-properties/
https://www.nj.gov/dep/greenacres/state.html
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After Sandy, the State made eligible 

properties (including structures) that have 

been damaged by, or may be prone to 

incurring damage caused by, storms or 

storm-related flooding, or that may buffer 

or protect other lands from such damage.170 

The buyout is a way to address the steep 

loss in property value but, more 

importantly, to permanently remove 

people out of harm’s way and “stop people 

living in a place that should never have 

existed,” (Hurdle, 2019).  

By October 2019, the 7th 

anniversary of Superstorm Sandy, the Blue 

Acres program had completed its 

700th acquisition – a house in South River, 

Middlesex County – and demolished 640 

homes across 16 municipalities in nine 

counties.171 South River alone, which has 

had a history of repetitious flooding over 

the past 20 years such that the city warns 

potential buyers to check the property’s 

vulnerability, had 106 purchases and 96 

demolitions. In nearby Woodbridge 

Township, 164 properties were purchased 

through three rounds of buyouts. 172  The 

DEP intentionally attempts to purchase 

multiple homes in the same neighborhood 

for a greater net impact in vulnerable areas. 

The properties are then converted to open 

 
170 “Blue Acres Floodplain Acquisitions.” Ibid. 
171 Hurdle, Jon. Ibid. 
172 Hurdle, Jon. Ibid. 
173 Hurdle, Jon. Ibid. 
174 Hurdle, Jon. Ibid. 
175 A “repetitive loss property” is defined as having 

“at least two paid flood losses of more than $1,000 

in any 10-year period since 1978.” Ibid. 
176 A “severe repetitive loss property” is defined as 

having “four or more flood-insurance claims 

space intended to recover the environment 

and serve as a buffer from future flooding 

while also becoming a recreational asset.  

The DEP also has a policy is to pay 

the pre-storm value of a home, but many 

homeowners have more debt than their 

home is worth. Blue Acres has negotiated 

$5.7 million in debt relief for 73 

homeowners in the buyout program 

through short sales with their lender to 

accept a price less than the amount that is 

owed on the mortgage.173 Federal funding 

was also secured through the program for a 

total of 1,022 properties statewide.174  

Yet some researchers have 

independently articulated that the property 

acquisitions so far are miniscule compared 

to the number of properties that are 

currently vulnerable to flooding. The 

Federal Emergency Management Agency 

(FEMA) records show that New Jersey has 

14,655 “Repetitive Loss” properties175 and 

about 1,400 “Severe Repetitive Loss” 

properties. 176  Many more will become 

vulnerable as the sea level rises.177 Climate 

Central, a Princeton-based research group, 

estimates that by 2050, 196,264 homes in 

New Jersey will be exposed to the kind of 

flood that typically occurs once a year, 

assuming moderate cuts in global carbon 

totaling more than $20,000 or have had at least 

two claims totaling the fair market value of the 

building.” Ibid. 
177 “Ocean at the Door: New Homes and the Rising 

Sea.” Climate Central. July 30, 2019. 

https://www.climatecentral.org/news/ocean-at-the-

door-new-homes-in-harms-way-zillow-analysis-

21953. 

https://www.climatecentral.org/news/ocean-at-the-door-new-homes-in-harms-way-zillow-analysis-21953
https://www.climatecentral.org/news/ocean-at-the-door-new-homes-in-harms-way-zillow-analysis-21953
https://www.climatecentral.org/news/ocean-at-the-door-new-homes-in-harms-way-zillow-analysis-21953
https://www.climatecentral.org/news/ocean-at-the-door-new-homes-in-harms-way-zillow-analysis-21953
https://www.climatecentral.org/news/ocean-at-the-door-new-homes-in-harms-way-zillow-analysis-21953
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emissions. Over the same period, the group 

estimates about 134,000 homes will be 

vulnerable to bigger floods that are 

expected to occur once every 10 years.178  

Blue Acres offers an interesting and 

more sustainable solution to acquiring 

flood-prone properties than a federal 

CDBG grant-funded program can, like NY 

Rising. The money that is used by Blue 

Acres is by and large capitalized at the state 

level through bond funding, as well as 

through Sandy grant funding.179 This gives 

the State more flexibility to determine how 

and where to use the funds, a consistent 

stream of revenue to fund projects, and 

allows property owners to opt into the 

buyout program at any point. 

The Regional Plan Association 

(RPA) that conducted a case study of 

property buyouts for the Oakwood Beach 

neighborhood of Staten Island, also 

conducted a similar study for the City of 

Sayreville, NJ. Sayreville lies just south of 

Woodbridge across the Raritan River, and 

east of the town of South River across the 

South River. The authors similarly 

reviewed the costs associated with 

properties at risk of any flood damage (up 

to 25%), properties at moderate risk (25-

49% damage), and properties at risk of 

highest damage (50%+).180  

For the 1,059 properties likely to 

incur any amount of damage (lowest 

damage threshold), a buyout program 

would avoid damages and dislocation costs 

 
178 Ibid.  
179 Koslov, Liz. 2021. Ibid. 
180 Robert Freudenberg, Ellis Calvin, Laura 

Tolkoff, and Dare Brawley. ‘Buy-In for Buyouts: 

(2014 $USD) estimated at $186.4 million 

in a 100-year flood event, $8.1 million in 

annual events, and $116 million in net 

present value (NPV). Avoided flood 

insurance premiums would likely equate to 

$912,490 annually and $13 million NPV. 

The cost of removing properties, on the 

other hand, would total around 

$285,094,525 with annual losses in 

property taxes around $4,747,797 and 

$96,286,007 NPV. This is equivalent to 

12.91% of the 2014 Appropriations in lost 

taxes.  

On the other end of the spectrum, 

there were 405 properties in Sayreville at 

risk for the highest level of damage. The 

RPA determined that a buyout program 

would have cost avoidance from damages, 

dislocation, and flood insurance premiums 

totaling over $4.58 million annually (NPV 

of $65.4 million), though there would be a 

one-time cost for removing properties 

equivalent to $94 million.181 Annual losses 

in property taxes for this segment of 

households would total nearly $2.21 

million (NPV of $31.5 million), equivalent 

to 4.23% of the $52.2 million 2014 Budget 

Appropriations. 

These percentages deducted from 

the FY 2014-15 budget are not miniscule 

for a city, compared with those of Staten 

Island in New York City. These losses 

from property taxes would have to be 

recovered from other sources or potentially 

a reduction in spending on public 

The Case for Managed Retreat from Flood Zones.’ 

Lincoln Institute of Land Policy. 2016. 
181 Source: Regional Plan Association. 

Freudenberg et al. Ibid. 

https://www.climatecentral.org/news/ocean-at-the-door-new-homes-in-harms-way-zillow-analysis-21953
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infrastructure elsewhere. However, it is 

important to consider that the staggering 

losses from property damages occurring 

annually, or even in the increasing chance 

of a 100-year flood event, would be 

avoided altogether by removing the 

properties. Additionally, as flooding events 

increase with severity or frequency of 

hurricanes and rising sea levels, many of 

the high-risk properties may be abandoned 

altogether by their owners, unwilling or 

unable to continue paying the insurance 

premiums and rebuilding costs. 

Table 4 Fiscal Impact Analysis for Sayreville, New Jersey182 

 

  

 
182 Source: Regional Plan Association. 

Freudenberg et al. Ibid.  
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KEY TAKEAWAYS FROM CASE STUDIES 

These three case studies vary in 

geography, history, program structure, 

scope, as well as the climate challenges 

they sought to address. However, there are 

similarities in the state-level coordinated 

efforts to remove highly vulnerable public 

and development from areas on the urban 

fringes, adjacent to either forest, riparian, 

or ecological systems, and to restore and 

preserve some of the high-risk land to a 

more natural function that also provides a 

safety buffer.  

 

Figure 8: Cost of Property Buyouts by Case Study 

  

Together, these cases offer several 

key takeaways that help to inform the 

development of this study and analysis. 

1. Buyout programs are voluntary 

Each buyout/managed retreat 

program reviewed in these cases studies 

was voluntary and, in at least the case of 

Staten Island, community driven. In 

contrast, instances of eminent domain in 

the United States, which are top-down city, 

state, or federally implemented 

reclamations of land for “greater public 

good” have largely been met with great 

resistance, skepticism, enormous costs, 

and sometimes backlash from the 

community. Although property owners are 

supposed to receive a fair market value, the 

government can force people from their 

property without consent. Historically, 

eminent domain also tends to benefit a few 

large or well-connected property owners 

by returning greater use and value to them, 

while targeting the properties owned or 

occupied by the most marginalized 

populations for removal in the name of 

revitalization or infrastructure. 

Thus, where eminent domain 

appears logical, quick, and the cheapest 

way to remove people and development 

from the risk of wildfire, it is not the most 

politically or economically viable option 
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and may result in tie ups with litigation, 

only extending the timeframe. Even tools 

such as zoning and public land 

conservation may be seen as governmental 

constraints limiting free market efficiency 

and personal property rights and imposing 

a set of regulations inequitably.  

Despite good intentions by 

government and conservation entities, 

some of the most effective relocation 

programs are voluntary and offer residents 

and owners greater incentive to leave than 

to stay. Costs may be much higher by 

ensuring a premium value for properties 

and relocation assistance, but community 

members have some sense of autonomy in 

the decision-making process. As more 

people accept the offers and voluntarily 

relocate, many more neighbors may be 

inspired to follow suit, particularly as the 

neighborhoods empty. Yet, as in the case 

of Staten Island, critical services are not 

entirely shut down until all residents are 

gone and because there may be holdouts, 

the government remains largely 

responsible for meeting those needs. A 

program with state-level bond funding, like 

Blue Acres, also allows property owners to 

opt into a government buyout at any point, 

rather than a hard deadline like that created 

by CDBG funds in NY Rising.  

The implication of the buyout 

programs for surrounding property values 

is one of collective action. Rather than a 

handful of households leaving a patchwork 

 
183 ‘The Economic Benefits of the Public Park and 

Recreation System in the City of Los Angeles, 

California.’ The Trust for Public Land. May 2017. 

p.5. 

of abandoned or neglected properties 

strewn between occupied properties, which 

would surely amount to blight and 

decreased property values overall, the 

collective response to relocate and return 

properties to nature as managed parks or 

wetlands, will likely have the opposite 

effect. Homes that remain and are 

generally better protected from sea level 

rise and storms, while sitting adjacent to a 

public amenity like a park, are likely to see 

an increase in property value.183 This does 

not resolve, however, the fact that some 

households may have had some 

opportunity cost for leaving by not 

benefitting from the new open space and 

increased property values. This is where 

government and insurance could play a 

greater role by rewarding those that leave 

not just with previous market value, but 

also any likely increase in value. Despite 

this, if the property owners had chosen to 

remain, that value may be lower.  

2. Few existing buyout programs 

are related to wildfire 

Buyout programs related to 

climate-related disaster events are still few 

and far between, but those that do exist 

primarily revolve around places that 

experience recurring flooding and likely to 

experience an increase with climate 

change. Studies and predictions about 

where wildfires are likely to occur are still 

not quite as precise and often present many 

https://trails.lacounty.gov/Files/Documents/125/C

A_LA%20Economic%20Benefits%20Report_Low

Res.pdf 

https://trails.lacounty.gov/Files/Documents/125/CA_LA%20Economic%20Benefits%20Report_LowRes.pdf
https://trails.lacounty.gov/Files/Documents/125/CA_LA%20Economic%20Benefits%20Report_LowRes.pdf
https://trails.lacounty.gov/Files/Documents/125/CA_LA%20Economic%20Benefits%20Report_LowRes.pdf
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more unknown factors (e.g., amount of 

future development, increase in average 

temperature, possibility of lightning 

storms). These predictions are becoming 

more relevant, however, regardless of 

when and where they may occur, as 

wildfire events are almost guaranteed to 

happen eventually in the highest risk zones 

(such as those determined by CAL FIRE) 

and the more people and property in the 

line of fire, the greater the likelihood of 

more damage and higher suppression and 

rebuilding costs.  

It has proven difficult, though 

possible, to obtain buy-in for buyout 

programs among communities, politicians, 

and property owners alike. However, 

certain issues, such as flooding, currently 

fit much better within the framework of a 

buyout program. Buyouts can certainly still 

be considered and work well within the 

context of wildfires and other disaster-

prone lands, but the case is less apparent 

without the economic considerations. It is 

possible for a home to be hardened against 

fire and remain intact on dry land, whereas 

a home that is hardened against flooding 

will still be in the sea as sea level rises. The 

public has a short-term memory – 

especially those who have not experienced 

devastating wildfires. As time goes on after 

a fire event, as evident in California, the 

perception of danger decreases, though the 

risk may be the same or greater. These 

studies show that the case for cost benefit 

analysis is particularly relevant for 

wildfire-related buyout programs.  

 
184 Dr. Kevin Tolhurst in Hermant, Norman. Ibid. 

As the case of Victoria, Australia 

showed, a buyout program was enacted, 

but only after years of studies, deliberation, 

and a change in political regime. Despite 

its eventual enaction, the program was 

limited in scope and timeframe and has not 

since been utilized by the State. Instead, the 

government and communities have 

continued to focus on hardening homes, 

defensible space, and a “leave now or stay 

and defend” mentality when bushfires 

occur. 

3. ‘A place that should never have 

existed’  

A commonly repeated sentiment 

and theme across these cases is summed up 

by one of the experts in the Victoria, 

Australia case as being a place that should 

never have existed. 184  In many cases, 

communities have developed in places 

long before these socioecological climate 

disasters took place, at least to the extent 

they do at present. Sea levels are higher, 

there are more frequent storms, and 

wildfires occur now throughout much of 

the year. However, the states of New York, 

New Jersey, and California continue to 

permit housing and other development in 

zones that are already demonstrably shown 

to be high-risk of flooding and fire.185 

The major difference between each 

of the case studies and this study of Los 

Angeles County is that all the buyout 

programs tend target parcels that had 

already been built out and had existing 

residents. A program to purchase the 

185 Climatecentral.org  
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undeveloped parcels in the San Gabriel 

foothills, nested between the protected 

Angeles National Forest and existing 

communities below, may provide a unique 

opportunity to protect the land from 

development and, subsequently, residents 

from the destruction of wildfire by creating 

more of a buffer and opportunity for 

reductions in fuel load. The new guidelines 

in the California Environmental Quality 

Act (CEQA), updated in 2018, as well as 

the lack of available and affordable 

insurance for homeowners, may force 

some reconsideration of where housing is 

built.  

4. State-level buyout programs tend 

to target specific communities 

with clear and imminent threat, 

but mostly after a disaster  

Like the point above, each of the 

three case studies examined had 

communities with clear and imminent 

threats of disasters that would likely be 

recurring, intensifying, and increasingly 

costly to address. Though the Blue Acres 

program in New Jersey offers property 

owners the opportunity to sell their land 

subjected to flooding and the Bluebelt 

program in New York City acquires vacant 

lots for stormwater management, these are 

done on a case-by-case basis and not 

coordinated across the neighborhood- or 

regional level. 

Unfortunately, many of the post-

disaster coordinated buyout programs 

came little too late. Despite the previous 

occurrences of floods and fires, it took 

significantly large disasters impacting an 

entire region or country, and significant 

loss of life and property, for the buyout 

programs to be enacted at a large enough 

scale to make an impact. Still, these 

programs occur primarily at a very 

targeted, localized scale initially where the 

greatest danger lies and the most 

vulnerable people reside, but also where 

people are most in favor of such a program.  

Given the nature of property rights 

and property markets in the United States 

and other western countries like Australia, 

there is a major focus on property valuation 

rather than purely human and ecological 

health. A single disaster that causes major 

damage to properties and structures may 

decrease property values temporarily, but 

they can increase dramatically again in 

later years with undeterred speculation. 

However, as these events become more 

commonplace and the threats associated 

with climate change become clearer, 

properties in these high-risk zones will 

begin to lose significant value. Property 

owners become even more at risk in this 

scenario as they may not be able to resell 

their property or make a reasonable enough 

return to afford a home in another location, 

forcing them to remain in place, incur 

significant costs to relocate, or abandon 

their property due to unaffordable 

insurance and damages. 

5. Buyout programs and 

reimbursements often occur too 

long after a disaster 

Each of the three case studies has 

anecdotes of homeowners either being left 

out of the buyout program altogether or 
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receiving aid months, if not years, after the 

disastrous events. A key element of the 

buyout programs is preventing 

reconstruction of residential structures in 

harm’s way (although, in New York 

properties can be sold by the government 

for housing if they meet strict standards). 

The implementation has been problematic, 

however, as residents are sometimes left in 

limbo such that they no longer have a home 

or the resources to purchase or rent a new 

home, yet they are unable to start 

rebuilding, even if they can get insurance, 

because they would then be disqualified 

from receiving a buyout offer.  

As the state continues debating and 

drafting policies and economic recovery 

plans for months after a hurricane, flood, or 

fire, families are left with little to nothing 

until a decision is made about whether to 

offer select people buyouts. Other than in 

the case of New Jersey, where a program 

has been in place for decades and revised 

after Superstorm Sandy (2012), there is 

minimal transparency in this process and 

who may qualify, sowing confusion and 

doubt into the public mindset. Some 

homeowners decide to start reconstruction 

or moving before any such program is 

announced, which also leaves them out of 

the pool of program beneficiaries.  

6. Land that is sold has restrictive 

covenants for conservation 

In the cases of Victoria and New 

Jersey, land that is acquired by the state has 

restrictive covenants for conservation. 

New York, however, with its mix of 

programs, has some properties that are put 

into conservation and others that are resold 

and rebuilt to more stringent standards to 

keep the housing stock. Restrictive 

covenants are necessary to prevent future 

development on those parcels that would 

return the risk of harm.  

7. Inter-agency coordination is 

lacking 

As evinced in the case of Staten 

Island, New York, coordination within and 

among agencies across all levels has been 

severely lacking – both before and after 

disaster – leading to incongruous policies 

and actions. This may, in fact, create more 

difficulty developing a comprehensive 

plan for adaptation and buyout programs, 

in addition to confusion among 

constituents. Multiple agencies from the 

city, state, and federal levels, as well as 

other stakeholders, are involved with 

acquisition and preservation of land, 

development goals, and infrastructure 

projects (e.g., Army Corps of Engineers 

levee system) that seemingly contradict 

one another. 

On the other hand, as planners in 

Victoria, Australia described, local 

planning agencies who are primarily 

responsible for assessing and permitting 

development applications have been 

expected to do too much of the ‘heavy 

lifting’ in terms of preparing communities 

for disasters. Yet, with resources divided 

between many agencies, legal restrictions, 

and time constraints, there is little 

flexibility for any one agency to make 

considerable changes or implement a 

buyout program. Rather, the efforts must 
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be coordinated across entities, obtain 

public buy-in, and often take years to 

implement. 

 

STUDY AREA OVERVIEW 

The Study Area, stretching from 

Sierra Madre to Claremont, was first 

inhabited by the Gabrieleño-Tongva 

people. They used the resources of the land 

but were also its stewards and understood 

the value of fire as a tool and ecological 

process that allowed them to thrive. The 

land and people were subsequently 

subjected to Spanish, then Mexican, then 

American colonists who instead practiced 

fire suppression.  

In the 20th century, Los Angeles 

and the rest of the Southern California 

conurbation experienced an exorbitant 

growth period on the outskirts of the 

existing urban cores. Even as early as the 

late-1880s, once remote agricultural lands 

in the San Gabriel Valley became subject 

to land speculation and evolved into 

subdivisions. 186  The landscape became 

dominated by single-family homes, strip 

malls, and congested roads largely due to 

the availability of the automobile, 

excessive parking standards, zoning and 

land use regulations that have segregated 

 
186 Berg, Emmett and Boyarsky, Bill. ‘Losing 

Ground: How Taxpayer Subsidies and Balkanized 

Governance Prop Up Homebuilding in Wildfire 

and Flood Zones.’ Center for Governmental 

Studies. 2004. 
187 Quote by Michele Steinberg, Director of the 

Wildfire Division at NFPA. Source: Jesse Roman, 

Angelo Verzoni, and Scott Sutherland. ‘Greetings 

from the 2020 Wildfire Season: Five undeniable 

uses and people, and the affordability of 

land and new homes. In the 1990s, some 

areas in the West tripled in population over 

the decade. Naturally, “Building had to 

keep up. And where there is development 

investment, there is a strong impetus and 

desire for fire suppression.” 187 

Development provides increased 

opportunity for fire to destroy, but also 

prompts governments to protect it and 

extinguish every fire, despite that the land 

needs to burn to maintain a healthy 

ecosystem. Instead of burning naturally, 

fuels build up and eventually lead to much 

more devastating fires that grow too fast to 

be contained.188 

As cities like Los Angeles have 

attempted to reinvent themselves and 

attract a new generation to the downtowns, 

development has again picked up in the 

region. Nonetheless, with skyrocketing 

demand for housing, including an 

accelerating affordability crisis, the region 

continues to expand outward. As other 

cities grow vertically with high-rise 

truths from a pivotal year in the world's growing 

struggle with wildfire.’ National Fire Protection 

Association Journal. November/December 2020. 

https://www.nfpa.org/News-and-

Research/Publications-and-media/NFPA-

Journal/2020/November-December-

2020/Features/Wildfire 
188 Roman et al. Ibid.  

https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-Journal/2020/November-December-2020/Features/Wildfire
https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-Journal/2020/November-December-2020/Features/Wildfire
https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-Journal/2020/November-December-2020/Features/Wildfire
https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-Journal/2020/November-December-2020/Features/Wildfire
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buildings, Los Angeles has habitually 

grown outward and then upward, but along 

the slopes of the San Gabriel Mountains – 

one of the world’s most tectonically active 

mountain ranges.189  

The appetite for properties in “the 

hills” is not new, of course. The hillsides 

have long offered panoramic views of the 

city and valley far below, few neighbors in 

exclusive neighborhoods, and proximity to 

nature (an asset lost on many Angelenos 

given the lack of parks near the densest and 

most economically burdened population 

centers 190 ). As the valleys and rugged 

canyons that make the region’s geography 

so unique have become populated, too, 

some of the properties in more precarious 

locations have caught the attention of 

developers. Areas that were once 

“wildland” quickly became “wildland-

urban interface” and some, as they 

matured, became suburban neighborhoods. 

Eventually, some split from the County or 

other cities to assert greater control over 

their development and economic priorities. 

The current WUI primarily rests along the 

steepest hillsides that are largely 

considered undevelopable, but land 

speculation persists.  

Two types of land use and policy 

approaches and mechanisms are compared: 

1) the existing combination of 

 
189 McPhee, John. “Los Angeles Against the 

Mountains.” The New Yorker. September 19, 

1988. 

https://www.newyorker.com/magazine/1988/09/26

/los-angeles-against-the-mountains-i  
190 ‘Parks and Public Health in Los Angeles 

County: A Cities and Communities Report.’ 

development and wildfire management 

practices and 2) a land acquisition and 

conservation strategy that removes 

development to reduce the risk of future 

damage. Each option carries different costs 

and benefits, which accrue to local 

governments, homeowners, county 

governments, and federal taxpayers. This 

study focuses on costs and benefits that 

would impact either a municipality or a 

land trust. Costs and benefits for 

individuals and at other levels of analysis 

and ownership may include very different 

sets of data, however. Costs are also spread 

out among different entities, making it is 

difficult to make the case that any single 

entity would benefit or lose more than 

another or that the numbers reflect 

accurately of an entity’s true share. Even 

among fire researchers, the solution is not 

unanimous. One indicated that, as a third-

generation Californian, they resented the 

State taking away more available land from 

people to be able to afford a place in 

nature. 191  Yet, in totality, the costs of 

current practices for society are far greater 

than any perceived benefits. To decide 

between these options (though, there are 

arguably other options), a city would want 

to confirm the following: 

1) Which types of land use generate 

the highest revenue, the lowest 

County of Los Angeles Department of Public 

Health. May 2016. 

http://publichealth.lacounty.gov/chronic/docs/Park

s%20Report%202016-rev_051816.pdf 
191 Name has been kept anonymous. 

https://www.newyorker.com/magazine/1988/09/26/los-angeles-against-the-mountains-i
https://www.newyorker.com/magazine/1988/09/26/los-angeles-against-the-mountains-i
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costs, and the least harm to 

ecological and human health? 

2) What are the costs and benefits of 

removing development potential 

from the city budget? 

A CBA reveals the costs and 

benefits of new development, allowing 

officials to better examine and address 

long-term needs by understanding the costs 

and benefits involved in recovery choices, 

particularly amid growing fire risk. “The 

results can “make a community’s ability to 

pay transparent” (Kotval and Mullin 2006, 

p.4) and help people understand that 

development and subsequent 

redevelopment may not be feasible without 

reducing the quantity or quality of the 

services and amenities to which residents 

are accustomed.192  

Each approach is analyzed in detail 

with reference to the literature review, the 

case studies, interviews, and empirical data 

collected from the parcel, municipal, 

county, state, and Federal levels. The dollar 

values associated with costs and benefits is 

then considered as to how they get passed 

down to the municipal level and applied 

conceptually to correspond to the identified 

parcels, where possible, for assessment 

through a CBA that is intended to be useful 

for a municipality or a land trust 

organization.  

SCENARIO 1: EXISTING DEVELOPMENT AND WILDFIRE MANAGEMENT 

PRACTICES WITH FIRE MITIGATION  

Scenario 1 is essentially a “no-

action scenario” that analyzes the risks, 

costs, and benefits associated with existing 

development patterns and wildfire 

management practices, which include 

various fire mitigation strategies. In this 

scenario, subsidies may continue to be 

provided by the State of California (such as 

California FAIR Plan insurance) and Los 

Angeles County (firefighting to protect 

homes in the WUI), to some degree, which 

encourage home building in fire-prone 

forests and brush areas.193  Compounding 

this problem, small local governments are 

allowed to make land use decisions in fire-

prone areas without due consideration of 

the fiscal and resource toll incurred by 

neighboring local governments, state and 

federal agencies and insurance 

policyholders.194 

RISKS AND CHALLENGES 

Despite the global covid-19 

pandemic and economic and political 

turmoil experienced in 2020, the wildfire 

season carried on as fierce as ever in 

Southern California. “With over 2.5 

 
192 Adapted from Freudenberg et al. 2014. 
193 Berg and Boyarsky. Ibid. p. 61. 

million acres burned to date, 2020 has 

already surpassed all previous wildfire 

seasons in California for acreage burned,” 

194 The 2018 of CEQA helps to address some of 

these concerns for wildfire. 
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(Bolton Smith, et al., 2020). 195  The 

pandemic added greater stress to 

communities responding to fires. On top of 

shortages of personal protective equipment 

(PPE), such as face masks, and greater 

precautions taken to keep distance between 

fire personnel and in emergency shelters, 

limiting the number of people who could 

be served, there were also longer delays 

receiving assistance for recovery, 

firefighters and families alike suffered 

from illness and deaths related to covid-19, 

and the wildfire smoke added health 

complications for those impacted by the 

virus.196 

On September 6, 2020, the Bobcat 

Fire ignited in Bobcat Canyon of the San 

Gabriel Mountains and officially lasted 

through December 18, 2020. 197  The fire 

impacted several of the cities in this study 

with human deaths, injuries, damaged and 

destroyed structures, and road and park 

closures, evacuation orders, and poor air 

quality. The Bobcat Fire ultimately burned 

approximately 116,000 acres, threatened 

 
195 Maiclaire Bolton Smith, Saumi Shokraee, 

Shelly Yerkes, and Tom Jeffery. ‘Fire on the 

Horizon: Volatility and Wildfire Risk During the 

2020 Season.’ CoreLogic Blog. September 28, 

2020. https://www.corelogic.com/blog/2020/9/fire-

on-the-horizon-volatility-and-wildfire-risk-during-

the-2020-season.aspx 
196 Julia Rosen and Henry Fountain.  ‘How 

Wildfires Make Covid More Dangerous.’ The New 

York Times. July 8, 2020. Accessed May 2021. 

https://www.nytimes.com/2020/07/08/climate/wild

fires-smoke-covid-coronavirus.html 
197 ’Bobcat Fire.’ City of Monrovia. 

https://www.cityofmonrovia.org/your-

government/bobcat-fire  

6,000 structures, damaged 28 residences 

and 19 other structures, and destroyed 87 

residences and 83 other structures. 198  In 

Monrovia alone, 278 acres of the Monrovia 

Hillside Wilderness Preserve burned, as 

well as 80 acres of Monrovia Canyon 

Park. 199  Debris flow and erosion, a 

destabilizing result of the fire and pursuant 

rains, was a daily occurrence that led to 

fallen trees, rock, and mud to be 

removed.200 

According to the U.S. Department 

of Interior, nearly 90 percent of wildland 

fires are caused by humans, whether from 

unattended campfires, burning of debris, 

vehicle fires, downed power lines, acts of 

arson, or negligently discarded cigarettes, 

while the remaining 10 percent result from 

lightning or lava.201 In recent years, many 

major fires have been linked to utilities, 

particularly faulty transmission lines 

running through wildland areas igniting 

untrimmed trees or dry brush. The Thomas 

Fire (2017) in Ventura County 202  and 

198 ‘Bobcat.’ Angeles National Forest. Inciweb. 

https://inciweb.nwcg.gov/incident/7152/ 
199 ‘Bobcat.’ Ibid. 
200 ‘Bobcat Fire.’ City of Monrovia. Ibid. 
201 ‘Facts + Statistics: Wildfires’. Insurance 

Information Institute. Accessed May 20, 2021. 

https://www.iii.org/fact-statistic/facts-statistics-

wildfires#:~:text=2019%3A%20In%202019%20th

ere%20were,Interagency%20Fire%20Center%20(

NIFC).&text=The%20Getty%20Fire%20in%20Lo

s,hour%20and%20burned%20745%20acres.  
202 Cause: Wind event causing two powerlines to 

collapse into each other. ‘VCFD Determines 

Cause of the Thomas Fire.’ Ventura County Fire 

Department. March 13, 2019. 

https://www.nytimes.com/2020/07/08/climate/wildfires-smoke-covid-coronavirus.html
https://www.nytimes.com/2020/07/08/climate/wildfires-smoke-covid-coronavirus.html
https://www.cityofmonrovia.org/your-government/bobcat-fire
https://www.cityofmonrovia.org/your-government/bobcat-fire
https://www.iii.org/fact-statistic/facts-statistics-wildfires#:~:text=2019%3A%20In%202019%20there%20were,Interagency%20Fire%20Center%20(NIFC).&text=The%20Getty%20Fire%20in%20Los,hour%20and%20burned%20745%20acres
https://www.iii.org/fact-statistic/facts-statistics-wildfires#:~:text=2019%3A%20In%202019%20there%20were,Interagency%20Fire%20Center%20(NIFC).&text=The%20Getty%20Fire%20in%20Los,hour%20and%20burned%20745%20acres
https://www.iii.org/fact-statistic/facts-statistics-wildfires#:~:text=2019%3A%20In%202019%20there%20were,Interagency%20Fire%20Center%20(NIFC).&text=The%20Getty%20Fire%20in%20Los,hour%20and%20burned%20745%20acres
https://www.iii.org/fact-statistic/facts-statistics-wildfires#:~:text=2019%3A%20In%202019%20there%20were,Interagency%20Fire%20Center%20(NIFC).&text=The%20Getty%20Fire%20in%20Los,hour%20and%20burned%20745%20acres
https://www.iii.org/fact-statistic/facts-statistics-wildfires#:~:text=2019%3A%20In%202019%20there%20were,Interagency%20Fire%20Center%20(NIFC).&text=The%20Getty%20Fire%20in%20Los,hour%20and%20burned%20745%20acres
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Camp Fire (2018) in Paradise, California203 

were both linked to transmission lines. In 

the case of the Thomas Fire, SoCal Edison 

paid a settlement to the City to cover some 

of the costs. 

The size of the WUI throughout the 

United States increased by 33 percent 

between 1990 and 2010, to about 190 

million acres. 204  The number of houses 

within the WUI grew by 41 percent in the 

same period, an addition of nearly 13 

million new homes. Los Angeles County is 

estimated to have 437,300 housing units in 

high and extreme wildfire risk categories 

and ranks first in California by total 

number. 205  An additional 1 million new 

homes are projected to be built in "very 

high" risk wildfire areas throughout 

California by 2050.206 Currently, all of the 

selected parcels for assessment and most of 

the Study Area is located in a Very High 

Fire Hazard Severity Zone (VHFHSZ) (

Figure 9). In fact, this is the only 

zone that exists in the study area (as 

opposed to High or Medium Risk) and 

roughly corresponds to the WUI zone, 

steep elevations, and high-burn vegetation. 

 

 

 

 

 

 

 

 

https://vcfd.org/news/vcfd-determines-cause-of-

the-thomas-fire/ 
203 Cause: Aging transmission lines. Boghnai, 

Priyanka.‘Camp Fire: By the Numbers.’ Frontline 

PBS. October 29, 2019. 

https://www.pbs.org/wgbh/frontline/article/camp-

fire-by-the-

numbers/#:~:text=A%20nearly%20100%2Dyear%

2Dold,Fire%20Protection%2C%20or%20Cal%20

Fire. 
204 Radeloff et al. Proceedings of the National 

Academy of Sciences USA.  
205 FireLine® State Risk Report—California. 

Verisk. 2020. 

 

 

 

 

 

 

 

https://www.verisk.com/siteassets/media/campaign

s/gated/underwriting/fireline-state-risk-

report/fireline_risk_report_ca_2020.pdf  
206 Jesse Roman, Angelo Verzoni, and Scott 

Sutherland. ‘Greetings from the 2020 Wildfire 

Season: Five undeniable truths from a pivotal year 

in the world's growing struggle with wildfire.’ 

National Fire Protection Association Journal. 

November/December 2020. 

https://www.nfpa.org/News-and-

Research/Publications-and-media/NFPA-

Journal/2020/November-December-

2020/Features/Wildfire 

https://www.verisk.com/siteassets/media/campaigns/gated/underwriting/fireline-state-risk-report/fireline_risk_report_ca_2020.pdf
https://www.verisk.com/siteassets/media/campaigns/gated/underwriting/fireline-state-risk-report/fireline_risk_report_ca_2020.pdf
https://www.verisk.com/siteassets/media/campaigns/gated/underwriting/fireline-state-risk-report/fireline_risk_report_ca_2020.pdf
https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-Journal/2020/November-December-2020/Features/Wildfire
https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-Journal/2020/November-December-2020/Features/Wildfire
https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-Journal/2020/November-December-2020/Features/Wildfire
https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-Journal/2020/November-December-2020/Features/Wildfire


Figure 9: Map Depicting Fire Hazard Severity Zones and Selected Parcels 

 
 

Table 5 contains a short sample of 

some of the development cutoffs and 

other standards according to slope (%) 

used by municipalities and L.A. County. 

These are based on the municipal general 

plans of the cities in the Study Area. The 

color denotes: Green- easily buildable; 

Yellow- increasingly costly and 

challenging to build; and Red- unlikely to 

be cost effective or permittable. This 

shows that the differences between each 

jurisdiction varies greatly, with Glendora, 

Azusa, and L.A. County appearing to be 

the most lenient.

  

 

 

 

Slope 

% 

Jurisdiction Requirement 

10 Bradbury Hillside Development Standards; San 

Dimas and LaVerne discourage flat pad grading 

if exceeding 10% 

15 Azusa requires clustering and reduction of 

density 

20 San Dimas (any significant topographical 

feature with >20) 

24.99 GREEN- L.A. County DRP 

25 YELLOW- L.A. County DRP Hillside 

Management Areas (HMAs) - Hillside Design 

Guidelines; Azusa prohibition on mass; La 

Verne prohibits development 

35 Glendora Hillside development Prohibition on 

grading 

45 Glendora RHR 

>50 L.A. County DRP Hillside Design Guidelines; 

Azusa prohibition of construction 

 

Table 5: Slope Development Standards in 

Study Area 
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Figure 10: Graph of National (U.S.) growth in WUI development, population, and land 

area, with Number of Fires, and Firefighting Cost per Fire207 

 
Figure 11: California Fire Suppression Expenditures ($USD Millions)208 

 
 

As the following map demonstrates, the Study Area contains medium- to high-

density housing intermixed or on the interface with vegetated areas, placing large 

populations at greater risk for fire.   

 
207 Illustration by Amanda Montañez in Radeloff, Volker C. et al. “Rapid Growth of the US Wildland-

Urban Interface Raises Wildfire Risk.” Proceedings of the National Academy of Sciences USA. Vol. 

115, No. 13. March 27, 2018.; National Interagency Fire Center (fire and cost data). 

https://www.scientificamerican.com/article/living-on-the-edge-wildfires-pose-a-growing-risk-to-homes-

built-near-wilderness-areas/ 
208 E-fund expenditures for FY 2020-21 are estimates. Numbers are updated at the beginning of each 

month. Source: CAL FIRE. https://www.fire.ca.gov/media/px5lnaaw/suppressioncostsonepage1.pdf 
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Figure 12: Map of Various WUI Interface and Intermix Zone Classifications in the WUI 

 

Table 6: Change in Housing Units and WUI Type by Block Group (1990-2010)209 

 

 

 
209 Wildland Urban Interface Shapefiles. Radeloff, Volker C.; Helmers, David P.; Kramer, H. Anu; 

Mockrin, Miranda H.; Alexandre, Patricia M.; Bar Massada, Avi; Butsic, Van; Hawbaker, Todd J.; 

Martinuzzi, Sebastián; Syphard, Alexandra D.; Stewart, Susan I. 2017. The 1990-2010 wildland-urban 

interface of the conterminous United States - geospatial data. 2nd Edition. Fort Collins, CO: Forest Service 

Research Data Archive. https://doi.org/10.2737/RDS-2015-0012-2 

Total Blocks Uninhabited-Veg LDI MDI HDI HD-No Veg

# Change % Change # # Change # Change # Change # Change # Change

Arcadia 1449 6% 651 -2 1 125 -2 20

Azusa 441 3% 926 -8 -3 -7 27 13

Bradbury 254 31% 84 0 -7 6 0 0

Claremont 1639 13% 765 -7 -6 12 11 11

Duarte 740 10% 329 0 -1 -4 2 0

Glendora 604 3% 1007 -3 -5 7 2 7

La Verne 742 6% 784 -25 -1 15 16 11

Monrovia 983 6% 680 -4 -1 8 0 4

San Dimas 862 7% 721 -4 -2 4 21 26

Sierra Madre 282 5% 195 -1 0 -4 4 0

Unincorporated 120 4% 170 0 -6 11 -2 2

Total 8116 6% 6311 -54 -31 44 7 94

Jurisdiction

Housing Units 1990-2010
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Figure 13: Percent (%) Vegetation Coverage in WUI Study Area (2011) 

 

The WUI data shown here was 

collected from shapefiles provided by 

Radeloff et al. (2017) Forest Service 

Research Data Archive overlaid with the 

Study Area boundaries. The data was 

provided in block groups and originally 

categorized with the following labels: High 

Density (Interface, Intermix, No Veg – 

separately), Medium Density (Interface, 

Intermix, No Veg – separately), Low 

Density (Interface, Intermix, No Veg – 

separately), Very Low Density (Veg, No 

Veg – separately), Uninhabited (Veg, No 

Veg – separately), and Water. 210  These 

were recategorized to “LDI” (includes both 

Low-Density Interface and Intermix), 

“MDI” (includes both Medium-Density 

Interface and Intermix), and HDI (includes 

 
210 ”Veg” refers to vegetation and “No Veg” to no vegetation. 

both High-Density Interface, High-Density 

Intermix). The amount of change (number 

of blocks) in these three categories was 

then compared with Uninhabited-Veg and 

“HD-No Veg” (High Density – No Veg). 

Very Low Density blocks, Low Density – 

No Veg, Medium Density – No Veg, and 

Water blocks were not included as it was 

assumed that areas at lower density with no 

vegetation are not part of the WUI at 

interest, while HD-No Veg may indicate 

high rate of urbanization/density, 

impermeability, and loss of vegetation.  

According to this analysis, the 

Study Area added 8,116 housing units 

between 1990 and 2010 (6% increase). 

Over 6,311 block groups, 54 were lost from 

Uninhabited Vegetation, 31 were 
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converted from LDI, 44 were converted to 

MDI, 7 were added to HDI, and 94 were 

added to HD-No Veg. Although the data 

vary from city to city, this change overall 

represents a significant conversion from 

vegetation to urban development land 

cover.  

Additionally, the Figure 14 and 

Table 7 below shows the number of fires 

that have impacted all residential parcels in 

the WUI of the Study Area. This includes 

all 10 cities and parts of unincorporated 

L.A. County parcels that are within very 

high fire hazard severity zones, which 

include the selected assessment parcels and 

others. The parcels were then limited to 

residential uses/zones, and then by those 

that have been impacted by fire at least 

once since the data was collected in 1966 

through 2019, according to LACoFD. This 

shows that certain areas are more 

frequently or repeatedly impacted by 

wildfires than others – particularly in San 

Dimas, Claremont, and Glendora. This 

does not indicate the severity of the 

wildfires, however. 

According to this data, 156 of the 

206 selected parcels have been impacted 

by at least one wildfire, while 51 have been 

impacted by 2 fires, and so on.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

# of Fires 

Count of Parcels 
Impacted by 
Fire 

1 88 

2 51 

3 6 

4 5 

5 4 

6 2 

Grand 
Total 156 

 

Table 7: Count of Selected 

Parcels in Study Area 

Impacted by Fires (by # of 

Fires) 



Figure 14: Frequency of Fire in all Residential Parcels in WUI Study Area 

 
 

The 206 selected parcels account 

for approximately 0.23% of all 

residentially zoned parcels and 0.15% of 

the total assessed value of all residential 

parcels in the Study Area. Though these 

percentages appear insignificant, 

according to the L.A. County Assessor 

Portal data, total assessed value of all 206 

parcels still totaled over $75.6 million in 

2020, despite being 95.6% unimproved. 

Additionally, 100% of these parcels are 

within the Very High Fire Hazard Severity 

Zone (VHFHSZ), over 65% have been 

impacted by fire at least once and 33% 

impacted at least twice. The lower value of 

this undeveloped land compared to the 

average and median value of other 

residentially zoned parcels, and the high 

incidence of fire, demonstrates a critical 

opportunity to acquire land when it is 

undeveloped. 



Table 8: Aggregated 2020 Assessed Values and Fire Data for Parcels within Study Area211 

 Study Area  

All Parcels 

Study Area 

Residential Parcels 

Study Area 

Selected Parcels for 

Assessment 

Total Parcels 

Parcels 97,234 89,580 206 

Total Assessed Value 

($) 
$ 60,242,346,132.00 $ 49,296,775,627.00 $ 75,632,416.00 

Average Assessed 

Value ($)/parcel 
$ 619,560.50 $ 550,310.07 $ 367,147.65 

Median Assessed 

Value ($)/parcel 
$ 418,083.00 $ 421,157.00 $ 212,504.00 

Parcels Within Very High Fire Hazard Severity Zone (VHFHSZ) 

Parcels (%) 14,239 (14.6%) 13,596 (15.2%) 206 (100%) 

Parcels with 

improvements (%) 
13,574 (95.3%) 13,398 (98.5%) 7 (3.4%) 

Unimproved parcels 

(%) 
665 (4.7%) 198 (1.5%) 197 (95.6%) 

Parcels impacted by 

fire since 1968 (%) 
2,384 (16.7%) 2,183 (16%) 134 (65%) 

Parcels impacted by 

fire since 1968 TWICE 

OR MORE (%) 

737 (5.2%) 632 (4.6%) 68 (33%) 

Designated open space 

parcels (%) 
N/A N/A 14 (6.8%) 

Total Assessed Value 

($) 
$ 9,675,444,026.00 $ 9,300,793,378.00 $ 75,632,416.00 

Average Assessed 

Value ($) 
$ 747,427.12 $ 550,310.07 $ 367,147.65 

Median Assessed 

Value ($) 
$ 607,434.00 $ 421,157.00 $ 212,504.00 

According to the historic L.A. 

County Fire Department (LACoFD) fire 

perimeter data combined with the L.A. 

County Office of the Assessor parcel data, 

2,384 parcels throughout the Study Area 

(all parcels within the ten cities and parts 

of unincorporated County) have been 

impacted by wildfire at least once since 

1968 and nearly 5.2% of them have been 

through two or more fires.  

 
211 For this table, only parcels within municipal boundaries and unincorporated L.A. County “islands” 

between municipalities are considered, but not all of unincorporated or adjacent L.A. County. 
212 Westerling, Ph.D., Anthony LeRoy. Professor of Management of Complex Systems. University of 

California, Merced. Virtual Interview. January 27, 2021. 

The primary environmental factors 

that influence the severity of a wildfire 

include: 1) aridity, 2) temperature change, 

and 3) terrain slopes. A more arid 

landscape has contributed to type 

conversion of indigenous coastal sage 

scrub to invasive grassland, to which urban 

heat island (UHI) effect, climate change, 

and too much burning contributes. 212 

Generally, the more significant the slopes 

(e.g., canyons and mountain slopes), the 
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more vulnerable the land is to fire and 

debris flows, while accessibility becomes 

more difficult. 

On the face, seems like climate 

change would not be as big of a deal – 

incremental temp change on higher 

elevations as on lower elevations. The 

interaction between warmer temperatures 

and changing variability in precipitation 

together have given increasingly drier 

conditions by the end of the annual summer 

drought. The timing of the end of the fire 

season in the lower elevations where there 

is much more development in the WUI is 

usually tied to a significant season-ending 

precipitation event. As fall comes, you 

might have Santa Ana winds or Diablo 

winds (downslope winds) kicking up in 

intensity while conditions are still dry.  

According to Dr. Westerling, what 

we have seen repeatedly in the fall in recent 

years, is more variable precipitation 

because of climate change. 213  This can 

mean losing the end of season storms and 

conditions are that much drier for much 

longer with a higher probability for a wind 

event, which increases extreme fires in 

what would have been very late or well-

after typical fire season that have impacted 

communities in the risky WUI.  

Warmer temperatures dry things 

out, provide more flammable fuels, 

increased variability in precipitation 

combined with those warmer temps can 

give you really extreme conditions, and 

changes in the length of fire season in ways 

that interact with wind-driven fire. So, fire 

risk is increasing substantially in lower 

elevations where a lot of this development 

has occurred. This is increasing 

vulnerability and it is increasing more 

rapidly than we anticipated in our earlier 

models. 214  Scientific data have indicated 

that even a modest rise in average 

temperature can dramatically reduce the 

amount of moisture in the landscape, 

especially over prolonged periods, creating 

ideal conditions for fires to ignite, spread 

rapidly, and burn with more ferocity. The 

2019–2020 fire season in Australia was an 

alarming precursor to the US season; 

record temperatures and drought periods in 

some affected areas contributed to vast 

wildfires that burned as many as 46 million 

acres, by some estimates—more than five 

times the likely acres burned this year in 

the US. “In California, the hottest August 

on record corresponded with the most acres 

burned on record: more than 4 million, or 

nearly half the acres burned by wildfire 

nationwide.” (Roman et al.). As the world 

continues to get hotter and dryer, most 

experts believe that wildfires will become 

even more intense in areas like Australia 

and California. A recent state-sponsored 

inquiry into the recent Australian fires 

concluded that "it is clear that we should 

expect fire seasons like 2019–20, or 

potentially worse, to happen again," 

(Roman et al.) 

 

 
213 Westerling. Ibid. 214 Westerling. Ibid. 
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Table 9: Comparison of Warmest Years 

and Top Years for Acres Burned in 

California (from Roman et al., 2020) 

 

Four Twenty Seven, acquired in 

2019 by the global credit rating provider, 

Moody’s, provides data, intelligence, and 

analysis, specializing in physical climate 

risk analysis. The company developed a 

first-of-its-kind global dataset projecting 

changes to wildfire potential under a 

changing climate, at a granularity of about 

25 x25 kilometers.215 They found that “In 

areas already exposed to wildfires, by 

2030-2040 climate change will prolong 

wildfire seasons, adding up to three months 

of days with high wildfire potential in 

Western Australia, over two months in 

regions of northern California and a month 

in European countries including Spain, 

Portugal and Greece,” (Four Twenty 

Seven, 2020). The story of PG&E, which 

was faced with charges of causing one of 

the largest fires in California history, 

provides a symbol of the challenges around 

forest management, utility responsibility, 

insurance coverage, and development 

practices in the West. According to Dr. 

Westerling, “the estimate of impact of 

 
215 “Climate Change and Wildfires: Projecting 

Future Wildfire Potential.” Four Twenty Seven. 

August 2020. http://427mt.com/wp-

climate change on property losses is likely 

way underestimated. If you have a lot of 

growth, you dramatically increase losses – 

it’s hard to determine what would be due to 

climate change,” (Westerling, 2021).  

One of the other biggest challenges 

for developing effective policies and land 

use strategies in the region is coordinating 

across the multitude of jurisdictions and 

stakeholders with varying interests, 

perspectives, and control over land 

ownership. This is true nowhere more than 

in the hillsides, which are split between 

municipal, county, state, and private lands 

and hold a range of environmental, utility, 

economic, and social values. Cities have a 

particular interest in making sure the 

essential services of the area are met, while 

there are activists and organizations 

dedicated specifically to conservation, and 

State agencies like Fish and Wildlife and 

fire departments who also have a stake. “I 

do think that working together 

cooperatively would help achieve some of 

those goals,” state one planner in the 

region. 216  There are also other L.A. 

County, State of California, and regional 

entities (e.g., SCAG) with interests in the 

area. 

In addition to the Watershed 

Conservation Authority (WCA) and San 

Gabriel and Lower Los Angeles Rivers and 

Mountains Conservancy (RMC), there are 

five key conservancies and land trusts that 

play key roles within the San Gabriel 

foothills Study Area. These include the 

content/uploads/2020/08/Projecting-Future-

Wildfire-Potential_427_8.2020-2.pdf  
216 Direct quotation not used to protect anonymity. 

 

Warmest years 

on record 

California's top 

years 

for acres burned 

(since 1987) 

2020 2020 

2016 2018 

2019 2008 

2015 2017 

2017 2007 

Source: NOAA Source: CALFIRE 

http://427mt.com/wp-content/uploads/2020/08/Projecting-Future-Wildfire-Potential_427_8.2020-2.pdf
http://427mt.com/wp-content/uploads/2020/08/Projecting-Future-Wildfire-Potential_427_8.2020-2.pdf
http://427mt.com/wp-content/uploads/2020/08/Projecting-Future-Wildfire-Potential_427_8.2020-2.pdf
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Sierra Madre Mountain Conservancy, the 

Glendora Community Conservancy, the La 

Verne Land Conservancy, and the 

Claremont Wildlands Conservancy, which 

serve the respective communities implied 

their names. The Glendora Community 

Conservancy shares the same director as 

the San Gabriel Mountains Regional 

Conservancy (SGMRC) and are closely 

related. The County of Los Angeles and 

some municipalities themselves are also 

holders of conservation land, including 

Monrovia, Glendora, Duarte, La Verne, 

and Arcadia. Finally, there are a number of 

conservation-oriented organizations that 

are active in this territory and work in 

collaboration with the conservancies and 

municipalities, including Trust for Public 

Land, Nature4All, and Amigos de los Rios. 

The longer we go without 

coordinated efforts and widespread 

adoption of stricter land use and 

development polices, the more difficult it 

will be to address these issues. By 2050, an 

estimated 1 million new houses will be 

built in areas in California that are 

designated as very high risk for wildfire.217 

Yet, at the municipal and county levels, 

particularly in the fire service, support for 

greater restrictions on development in the 

WUI can be summed up as, “the big 

disclaimer is that it depends,” (Anderson, 

2021). Support for restrictions depends on 

many factors, including the jurisdiction, 

the type of development (e.g., single-

 
217 Roman et al. Ibid. 
218 Anderson, Vincent. Fire Marshal. City of 

Sunnyvale Fire Department. Virtual Interview. 

February 5, 2021. 

family subdivisions or commercial), 

whether it meets the California Building 

Code, and whether it is in areas designated 

by CAL FIRE as high risk. California tends 

to lead the world for regulating the latest 

building codes and standards for fire 

mitigation.218 Still, “anything is flammable 

at the end of the day,” Anderson stated, “as 

current codes are, I would not necessarily 

be opposed [to restrictions].”219 The caveat 

is that, while local governments are 

mindful of the increasing risks and meeting 

the current codes, developers at the local 

level are often able to get concessions with 

plan checks and fire checks if they do not 

fully meet the requirements, but are able to 

present a case for alternate, performance-

based methods. 

There may be good reason to allow 

performance-based codes in some cases, 

but the relaxing of standards can be largely 

attributed to the greater amount resources 

and capital at the disposal of private 

developers versus the permitting 

municipalities where everything from staff 

time reviewing plans, attending hearings, 

and filing permits cost the taxpayers. There 

is also often a major knowledge gap about 

risks and externality costs between 

planning staff approving developments, 

engineers, fire officials, and commission or 

councilmembers. Despite this, Fire 

Marshal Anderson was not convinced that 

overall restrictions for new build 

219 Anderson, Vincent. Ibid. 
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development would be appropriate at this 

point.220 

As an area becomes more built-out 

with greater percentage of coverage with 

pavement and development, it is generally 

less likely to experience wildfires. This is 

true in denser urban centers and clusters of 

homes. The unfettered expansion into the 

wildlands with large acre properties 

surrounded by vegetation that has become 

the norm, on the other hand, exacerbate the 

risks. “The clustered development model 

contains the same amount of housing as the 

conventional development. In addition, it 

allows for a larger agricultural buffer 

between the development and wildlands, 

requires less fire suppression resources, 

and is easier to defend (Moritz and Butsic, 

2020),” (Governor’s Office of Planning 

and Research, 2020).221  Clustered homes 

are generally safer than conventional 

dispersed development (see Figure 15) 

because: 1) resources can be poured in 

more effectively during a fire event to keep 

contained and 2) reduces potential for 

spillover of fire, erosion, and non-native 

species, etc.

Figure 15 Comparison of Conventional Versus Clustered Development in the WUI (Source: 

Martin Dreiling Smart Code Module)222 

 

 
220 Anderson, Vincent. Ibid. 
221 Figure 9 (Source: Martin Dreiling Smart Code 

Module). ‘Fire Hazard Planning Technical 

Advisory – General Plan Technical Advice 

Series.’ 2020 Update. Public Review Draft. 

Governor’s Office of Planning and Research 

(OPR). State of California. November 2020. 

https://opr.ca.gov/docs/20201109-

Draft_Wildfire_TA.pdf 
222 OPR. Ibid. 

https://opr.ca.gov/docs/20201109-Draft_Wildfire_TA.pdf
https://opr.ca.gov/docs/20201109-Draft_Wildfire_TA.pdf


However, there is always an 

‘interface’ and a defined or ostensible 

upper limit on what is considered WUI 

remains to be seen, as shown by the WUI 

Map with data provided by USDA. 

Catastrophic wildfires can still occur, 

despite sparser vegetation. Additionally, 

urbanization of sensitive hillside areas 

would only put more people in the way of 

harm, divert valuable municipal resources 

to hard-to-reach areas, remove people from 

urban centers where more amenities and 

transportation are or can be made available, 

and degrades the ecological values that 

attract people to the area to begin with. 

However, when any development occurs, 

there are a host of negative environmental 

impacts on adjacent lands, including 

invasive species, fire, erosion, loss of 

habitat, introduction of irrigated and exotic 

plants, foreign animals (cats, dogs, rat 

poison, etc.), noise, light, fertilizers, 

pesticides, etc. 223  (WCA, 2021). 

These ‘spillover effects’ or ‘edge effects’ 

degrade surrounding habitat beyond the 

footprint of construction and human 

activity. Conservation of these parcels 

seeks to reduce the harm caused to lower 

density WUI properties rather than waiting 

for them to become developed enough to 

begin reducing risk.

COSTS 

It is evident through studies of 

ecosystem services provided on 

undeveloped land, as well as mounting 

costs of maintenance and fire prevention 

on lands that are developed, that not all 

development is equal nor positive. Some 

land uses, like single-family residential and 

commercial, may generate large tax 

revenues for cities, but also impose costs 

on and drain resources from cities by 

providing services, particularly in areas not 

already connected to an existing street, 

 
223 Based on written interview questions with staff 

at Watershed Conservation Authority (WCA). 

Received on March 1, 2021. 

water, or power grid. “The overall impact 

of development will depend on a 

municipality’s fiscal structure—how it 

collects money and reallocates it to provide 

services and amenities such as schools, 

roads, garbage collection, and water 

“What is a benefit to one unit of government may be a cost to another.” 

 – Freudenberg et al. ‘Buy-In for Buyouts: The Case for Managed Retreat from Flood Zones.’ (2016) 
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treatment,” (Freudenberg et al., 2016).224 

With large-scale fire disasters on an annual 

basis, it is time to reconsider whether 

development in areas prone to wildfire are 

fiscally, socially, and ecologically 

responsible and whether all taxpayers must 

continue to subsidize and benefit those 

potentially risky developments.  

Federal wildfire suppression costs 

in the United States have spiked from an 

annual average of about $425 million from 

1985 to 1999 to $1.6 billion from 2000 to 

2019, according to data from the National 

Interagency Fire Center.225 In 2017, U.S. 

federal agencies spent $2.9 billion taxpayer 

dollars fighting wildfires, of which $2.4 

billion was paid by the U.S. Forest 

Service.226 The agency’s “fire-suppression 

costs have more than tripled since the early 

1990s, its budget has not kept pace,” 

(Goldman, 2018). The cost of firefighting 

has consistently and sharply increased, 

despite the actual acreage burned by 

wildfires each year in the U.S. increasing 

only slightly over the same period.227  

Headwaters Economics published 

in a 2018 report that, in the 2017 season in 

California alone, the total cost related to 

fires was nearly $100 billion. 228  This 

number accounts for an estimated $86 

billion in indirect costs for environmental 

 
224 Robert Freudenberg, Ellis Calvin, Laura 

Tolkoff, and Dare Brawley. ‘Buy-In for Buyouts: 

The Case for Managed Retreat from Flood Zones.’ 

Lincoln Institute of Land Policy. 2016. 
225 Jesse Roman, Angelo Verzoni, and Scott 

Sutherland. ‘Greetings from the 2020 Wildfire 

Season: Five undeniable truths from a pivotal year 

in the world's growing struggle with wildfire.’ 

National Fire Protection Association Journal. 

November/December 2020. 

https://www.nfpa.org/News-and-

Research/Publications-and-media/NFPA-

cleanup, lost business and tax revenue, and 

property and infrastructure repairs. 229 

These indirect costs are often not well 

understood nor do they include the long-

lasting and costly impact on human health, 

particularly respiratory diseases, from the 

toxic debris in the air, soil, and water, 

which could result in several more billions 

of dollars. The remaining $14 billion were 

related to insurance claims for property 

loss and suppression costs.230  

The average annual cost to CAL 

FIRE (the State’s Department of Forestry 

and Fire Protection) for fire suppression is 

almost $400 million, though the agency 

was on track to spend nearly $700 million 

for the 2019-20 fiscal year and costs for the 

2020 wildfire season were predicted to 

Journal/2020/November-December-

2020/Features/Wildfire  
226 Goldman, Jason G. “Living on the Edge: 

Wildfires Pose a Growing Risk to Homes Built 

Near Wilderness Areas.” Scientific American. 

June 1, 2018. 

https://www.scientificamerican.com/article/living-

on-the-edge-wildfires-pose-a-growing-risk-to-

homes-built-near-wilderness-areas/  
227 Goldman, Jason G. Ibid. 
228 Roman et al. Ibid. 
229 Roman et al. Ibid. 
230 Roman et al. Ibid. 

https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-Journal/2020/November-December-2020/Features/Wildfire
https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-Journal/2020/November-December-2020/Features/Wildfire
https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-Journal/2020/November-December-2020/Features/Wildfire
https://www.nfpa.org/News-and-Research/Publications-and-media/NFPA-Journal/2020/November-December-2020/Features/Wildfire
https://www.scientificamerican.com/article/living-on-the-edge-wildfires-pose-a-growing-risk-to-homes-built-near-wilderness-areas/
https://www.scientificamerican.com/article/living-on-the-edge-wildfires-pose-a-growing-risk-to-homes-built-near-wilderness-areas/
https://www.scientificamerican.com/article/living-on-the-edge-wildfires-pose-a-growing-risk-to-homes-built-near-wilderness-areas/
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total between $130 and $150 billion. 231 

The cost this past decade was nearly double 

that of the previous one. 232   The more 

money that is spent on suppression costs 

generally means less for efforts for fire 

prevention. 

 

 

 

 

 

 

FIRE PREVENTION AND COMPLIANCE  

The Office of the State Fire 

Marshal's Code Development and Analysis 

Division develops and reviews regulations 

and standards for adoption by the 

California Building Standards 

Commission. 233  Still, proactive 

compliance, which is left up to 

municipalities, is difficult due to the 

extremely seasonal nature of vegetation 

management (vegetation can grow rapidly 

after winter and early spring rains) and 

wildfires. This, of course, is changing, too, 

with shifts in weather patterns due to 

climate change. The common practice in 

the industry is for local agencies to perform 

an inspection and weed abatement program 

twice a year – once at the end of the rainy 

season and once at the end of summer 

going into fall (entering fire season). The 

potential for more variation in rain and fire 

patterns and extended fire season presents 

an additional challenge to agencies already 

 
231 Roman et al. Ibid. 
232 Roman et al. Ibid. 
233 ‘Code Development and Analysis.’ Office of 

the State Fire Marshal. 2021. 

https://osfm.fire.ca.gov/divisions/code-

development-and-analysis/ 
234 "Disking" is process of using machinery to 

clear chaparral, weeds, fuel, etc. 
235 Pellman, Ken. Public Information Officer. 

County of Los Angeles Department of Agricultural 

facing limited bandwidth for personnel in a 

large geographic region. 

The County's Weed Abatement 

Division covers inspections and clearance 

on public lands in unincorporated areas as 

well as in some of the contracted 

incorporated municipalities. In addition to 

supporting a homeowner education effort 

about the need for brush clearance, the 

County will either fine non-compliant 

homeowners or allow residents to hire 

them for disking 234  and removal of 

brush.235 The County attempts to prioritize 

effective methods that do not create 

harmful externalities (e.g., goats and safe 

herbicides). 236  In Fiscal Year 2019-20 

alone, the County of L.A. Fire Department 

Forestry Division’s Brush Clearance 

Section had performed approximately 

40,000 brush clearance inspections.237 But, 

in terms of funding, "more resources would 

not be wasted,” (Pellman, 2021). 

Commissioner/Weights and Measures. Virtual 

Interview performed by Matthew Mello (UCLA 

Luskin, MURP ’21). February 26, 2021. 
236 Pellman, Ken. Ibid. 
237 ‘Overview Booklet.’ Los Angeles County Fire 

Department. January 2020. 

https://wearelacountyfire.org/file/la_county_fire_o

verview_booklet_0317.pdf 
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Requirements for creating 

‘defensible space’ prevention measures 

typically include some combination of 

weed abatement, vegetation management 

and placement, and strict fire-resistant 

material/building codes. However, this is 

only established at the scale of individual 

property development rather than at the 

community level, which remains 

problematic as sparks from fires can still 

spread quite far between houses on high-

wind days regardless of these measures. 

Similarly, compliance for homes built 

before modern codes are difficult to 

enforce as the cost rises substantially, and 

it is nearly impossible and politically 

infeasible to require retroactive 

improvements of homeowners. The State 

of California implemented a defensible 

space requirement under Public Resources 

Code (PRC) 4291 in 2005, which increased 

minimum clearance (defensible space) 

from 30 feet to 100 feet. It also provided 

for state law, or local ordinance, rule or 

regulation to specify requirements greater 

than 100 feet. L.A. County’s ordinance 

states that in cases of extra hazardous 

situations, property owners must clear all 

flammable vegetation and combustible 

growth or reduce the amount of fuel 

content for a distance greater than 30 feet 

but not to exceed 200 feet.238  

Fire Marshal Anderson indicated 

that collaboration and proactive 

 
238 ‘Defensible Space Project Environmental 

Assessment – Angeles National Forest.’ Forest 

Service – Pacific Southwest Region. United States 

Department of Agriculture (USDA). November 

2014. p.3. 

communication with property owners is 

key for compliance.239  Some owners are 

unaware of the costs associated with 

compliance and, on top of that, many 

people living in eastern L.A. County have 

“super commutes”, sometimes traveling 

over 90 minutes each direction to work. 

Sending a compliance inspector to each 

home is not only incredibly resource 

intensive, but possibly a poor public 

relations scheme by telling homeowners 

they must add maintenance work and 

proves quite challenging.240  

Parcels that are unimproved, 

vacant, or have absentee landlords can be a 

particular nuisance for fire authorities. “It's 

easier for the fire authorities to defend 

occupied units when the abandoned ones 

are handled well,” (Pellman, 2021). Not 

only do unimproved, unmanaged parcels 

create additional fire risk for neighbors, but 

absentee and unresponsive owners mean 

the County or city must take additional 

steps to access and clear the growth. 

Each jurisdiction overseeing 

compliance has procedural requirements 

providing legal protections to both parties 

and checks and balances to the 

government. If a property owner does not 

comply after the government entity has 

followed all other legal procedures to 

ensure they are not trespassing, they are 

able to take appropriate action. The 

property owner is notified by mail and 

https://www.fs.usda.gov/nfs/11558/www/nepa/764

36_FSPLT3_2391055.pdf 
239 Anderson, Vincent. Ibid. 
240 Anderson, Vincent. Ibid. 

https://www.fs.usda.gov/nfs/11558/www/nepa/76436_FSPLT3_2391055.pdf
https://www.fs.usda.gov/nfs/11558/www/nepa/76436_FSPLT3_2391055.pdf
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typically given a minimum of 30 days to 

come into compliance. Departments rely 

on the County Assessor to provide the most 

up-to-date ownership and contact 

information, but sometimes the only way to 

reach the owners is through mail, assuming 

it does not get returned. 241  The City of 

Redland (San Bernardino County) code 

permits the owner the opportunity to speak 

at a public hearing in front of the Council 

or Board of Supervisors, giving them an 

additional 30 days to comply. 242  If they 

still have not responded or come into 

compliance after that time, the city can 

declare the property a public nuisance and 

open its resources to enter the property to 

perform necessary work. 

For cities that do not contract with 

the County, weed abatement work is often 

performed by a third-party professional 

contractor who sends the city the bill. This 

can be put on the tax roll, but owners who 

do not respond to mail or attend hearings 

are unlikely to pay the bill, forcing the city 

to eat the cost. According to Anderson, 

Redlands had an annual budget of $30,000 

for weed abatement, which is quickly spent 

on city-owned property, let alone private 

properties. 243  Some municipalities with 

more financial resources may have an 

additional layer of protection from 

potential lawsuits by sending an abatement 

warrant to force the compliance. However, 

if they do pay the invoice, it does not 

replenish the weed abatement budget under 

the Fire Marshal, but goes instead to the 

General Fund.244 

 
241 Anderson, Vincent. Ibid. 
242 Anderson, Vincent. Ibid. 

Fire prevention and abatement 

costs can generally be expected to increase 

each year; thus, local municipal budgets 

have also tended to increase. As there is 

more focus on climate change, it has 

become more palatable for staff to discuss 

and politically difficult for the city 

managers and executive level figures to 

argue against the need for increased 

inspections and prevention. “More people 

need to be hired for limited term positions 

and administration to speed up 

inspections,” (Anderson, 2021).  

At the State level, Governor Gavin 

Newsom has called for an increased budget 

for forest management, but even at the 

proposed rate and budget, it would take 

nearly ten years to clear all unmanaged 

land. According to Ken Pellman, Public 

Information Officer at the County of L.A. 

Department of the Agricultural 

Commissioner/Weights and Measures 

(AC/WM), “fire preparation is a multi-

department effort, but each department acts 

like its own little kingdom,” (Pellman, 

2021). In addition to the County Fire 

Department, other County departments, 

such as the AC/WM, Public Works, and 

even the Department of Animal Care and 

Control (DACC), also have some 

initiatives and costs associated with 

wildfire management. One 

Critical/Strategic Planning Initiative of the 

AC/WM is “Support wellness of our 

communities (County Strategic Plan 

Goal II Strategy II.2) 

through…coordination with County 

243 Anderson, Vincent. Ibid. 
244 Anderson, Vincent. Ibid. 
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departments in reducing wildfire fuel 

loads, and maximizing pest exclusion and 

vegetation management efforts through the 

use of the least toxic methodologies to limit 

pesticide use and protect the environment 

and public.”245  

The Department’s Weed 

Abatement program provides “fire 

protection to homes, businesses, and 

County residents by monitoring and, if 

necessary, removing flammable vegetation 

and combustible debris from unimproved 

property,” (County of Los Angeles, 2021-

22). The program’s gross appropriation 

(2021-22) for total program costs is $7.5 

million, though it also has revenue of $5.4 

million offsetting some of the costs.246 The 

Department of Animal Care and Control 

(DACC), operating under State law and 

County ordinance, is tasked with the rescue 

and care of animals during wildfires and 

other emergencies, though it does not 

provide direct budget items associated with 

this objective.247 The relation of the costs 

associated with the AC/WM weed 

abatement program and DACC’s animal 

rescue during wildfire events to the 

contract municipalities are not explicitly 

outlined, however. 

FIRE PROTECTION 

California is divided into fire 

protection responsibility areas between 

Local Responsibility Areas (LRAs) within 

incorporated city limits, densely populated 

areas, and agricultural lands; State 

Responsibility Areas (SRAs) on State and 

county lands; and Federal Responsibility 

Areas (FRAs), which cover lands 

administered by the federal government 

such as national parks and forests. CAL 

FIRE has a legal responsibility to provide 

fire protection on all SRA lands, which are 

updated annually and undergo a 5-year 

review cycle.248 

Fire response at the County level is 

managed through the Incident Command 

System (ICS), which was started after 

some major fires in the 1970s, primarily in 

 
245 County of Los Angeles. Ibid. p. 2.1. 
246 County of Los Angeles. Ibid. p. 2.10. 
247 County of Los Angeles. Ibid. p. 8.1. 

Malibu, as there was no real central 

command. The ICS worked so well on the 

West Coast that it became wrapped into the 

National Response Plan framework after 

President Bush’s 9/11 Proclamation 

according to Inman, who has worked for 37 

years in the fire service operations and 

incident management teams, both for 

County service and CAL FIRE throughout 

California. “Anyone responding to a major 

disaster event understands the ICS,” 

(Inman, 2021). 

Southern California tends to be 

resource rich, in terms of personnel, 

equipment, and money. But when it comes 

to addressing a major wildfire event, 

coordination of resources is necessary. 

California has a Disaster and Civil Defense 

248 ‘California State Responsibility Areas for Fire 

Protection.’ CAL FIRE. May 4, 2021. 

https://egis.fire.ca.gov/portal/home/item.html?id=f

35d2f86ab8c4bf4947f0a9b29134715 
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Master Mutual Aid Agreement, which is 

between the State, its various departments 

and agencies, and the various political 

subdivisions, municipal corporations, and 

other public agencies of the State.249 This 

frees up resources within these divisions to 

address disaster events. Then there is the 

Multi-Agency Coordination System (MAC 

System), 250  which gives the State the 

ability request aid from other states and 

agencies.  

The County Fire Department also 

has Mutual Aid Agreements with the 

United States Forest Service, such that if 

there are any large fires along county, state, 

or federal forest borders, they both send 

“first alarm assignments…to try and keep 

those fires limited in growth,” (Inman, 

2021). The Bobcat Fire (2020), the most 

recent large fire in the San Gabriel Valley, 

utilized a unified command with LACoFD 

and the Forest Service. According to 

Inman, the Forest Service is essentially the 

wildfire and land management 

organization, and the primary management 

team with responsibility for the land and 

forest, while the County is an “all risk” 

organization with responsibility for 

 
249 ‘CALIFORNIA DISASTER AND CIVIL 

DEFENSE MASTER MUTUAL AID 

AGREEMENT.’ California Office of Emergency 

Services. Accessed May 2021. 

https://www.caloes.ca.gov/PlanningPreparednessS

ite/Documents/CAMasterMutAidAgreement.pdf 
250 “The Multi-Agency Coordination System 

(MAC System) is one of the four pillars of 

California’s Standardized Emergency 

Management System (SEMS), which are the 

Incident Command System (ICS), multi-agency 

coordination system, the Master Mutual Aid 

structures. Each agency has dedicated task 

forces with pre-determined resources at 

negotiated prices and respective overhead 

that goes all the way up to the Incident 

Commander of the ICS. Resources can 

then be allocated into strike teams for a fire 

event, which, along with assessed 

damages, by each agency. 251  However, 

despite the Mutual Aid Agreements in 

place, between the mega-fires and the 

pandemic, the ability to share resources 

across the state has been quite limited.  

The economic costs associated with 

specific wildfire events are somewhat 

nebulous at the municipal level, on the 

other hand, but can be extrapolated through 

departmental resource and personnel 

utilization. The City of Redlands, just east 

of the City of San Bernardino in San 

Bernardino County and approximately 32 

miles east of the City of Claremont, faces 

similar challenges with wildfire as the 

cities in the Study Area, with nearly one-

third of its land in the WUI. Yet, from the 

perspective of the municipalities, like 

Redlands, that are not part of the massive 

Consolidated Fire Protection District 

(CFPD), like in Los Angeles, each 

system, and the operational area concept (all listed 

in the Emergency Services Act, Section 8607).” 

California Statewide Multi-Agency Coordination 

System Guide. California Emergency Management 

Agency (CalEMA). February 2013.  

https://www.caloes.ca.gov/PlanningPreparednessS

ite/Documents/10%20California%20Statewide%2

0Multi-

Agency%20Coordination%20System(CSMACS)

%20Guide%202-13-13.pdf 
251 Inman, Mike. Ibid. 
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municipality is generally only prepared for 

the day-to-day emergency.252  Mutual aid 

agreements are well established in 

California between municipalities and 

other levels of government, including 

inter-state, in which resources are sent 

from other jurisdictions in emergencies. 

For large wildfire events, the County, 

State, and Federal governments step in 

with additional help, but as Fire Marshal 

Anderson253 states, “eventually that faucet 

starts tightening,” (Anderson, 2021). 

Mutual aid agreements “work well on the 

operations side,” but this is only “one 

quadrant of the emergency management 

continuum,” (Anderson). Prevention and 

enforcement, on the other hand are tied to 

each respective jurisdiction. 

The massive LACoFD FY 2021-22 

Recommended Budget had financing 

sources totaling over $1.334 billion, of 

which $910.3 million were collected from 

property taxes, $89.35 million from voter 

approved special taxes, and $335.1 million 

classified as “other revenue”, yet reflects a 

decrease of nearly $78.4 million over FY 

2020-21 Budget (Appendix D – Fire 

Budget Summary). The Recommended 

Budget property taxes reflect an increase of 

nearly $12 million over FY 2020-21 

Budget based on a projected increase in 

assessed valuations.254 The financing uses 

 
252 Anderson, Vincent. Fire Marshal. City of 

Sunnyvale Fire Department. Virtual Interview. 

February 5, 2021. 
253 Fire Marshal Vincent Anderson currently with 

the City of Sunnyvale, but formerly with the City 

of Redlands. 

are broken down by salaries & employee 

benefits, services & supplies, s&s 

expenditure distribution, “other charges”, 

capital assets – equipment, “other 

financing uses”, and appropriations for 

contingencies. LACoFD also budgets 

separately for prevention, operations, and 

health hazardous materials (all Appendix 

D). The total financing uses for the 

Operations Division, was recommended to 

be $933.4 million, the Prevention Division 

at $59.47 million, and the Health 

Hazardous Materials Division was 

recommended at $26.65 million in the FY 

2021-22 Budget.255 

As a Special District, the LACoFD 

is funded independent of the County 

General Fund. Of the $1.666 billion gross 

appropriation of Unincorporated Area 

Services Program, 20.4% are allocated to 

Fire (Regional) operations, totaling $339.2 

million.256 The Fire District services rely 

primarily on property taxes on all 

properties within the cities served by the 

Fire District based on assessed value (thus, 

varies city to city) and a special tax 

approved by the voters in 1997 to provide 

essential fire protection and emergency 

medical services.257 Fee-for-service cities 

(added after 1978) are billed by CFPD an 

annual fee for the cost of providing 

services, based upon the net cost of staffing 

254 FY 2021-22 Recommended Budget, Volume 

One. County of Los Angeles. p. 27.2. Ibid. 
255 FY 2021-22 Recommended Budget, Volume 

One. County of Los Angeles. Ibid. p.27.12. 
256 FY 2021-22 Recommended Budget Volume 

One. County of Los Angeles. p. xi. Ibid. 
257 County of Los Angeles. Ibid. 
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levels in the city plus overhead, and are 

updated annually. 258  The CFPD also 

generates some revenue through contracts 

with State, Federal, and other agencies, as 

well as some fees and charges for various 

services.259 

Typically, the County’s Fire 

Department personnel positions are funded 

through Special District Funds, “financed 

by specific taxes and assessments, are 

separate legal entities that provide public 

improvements and services to benefit 

targeted properties and residents,” (County 

of Los Angeles, p. xii). In fiscal year 2020-

21, the total number of positions in the 

Department was 4,775. This decreased by 

36 in the Recommended Budget for 2021-

22 to 4,739. With each “megafire” year, 

additional funds and jobs are poured into 

cleanup, repairs, and rebuilding. $1.7 

million was allocated to WDACS, fully 

 
258 County of Los Angeles. Ibid. 
259 Los Angeles County Fire Department. Ibid. 
260 FY 2021-22 Recommended Budget, Volume 

One. County of Los Angeles. p. 13. Ibid. 
261 “Low risk” inmates with no history of violence, 

sexual, or arson crimes. Based on interview with 

Inman, Mike. March 2, 2021. 
262 “Proposition 47 implemented three broad 

changes to felony sentencing laws. First, it 

reclassified certain theft and drug possession 

offenses from felonies to misdemeanors. Second, it 

authorizes defendants currently serving sentences 

for felony offenses that would have qualified as 

misdemeanors under the proposition to petition 

courts for resentencing under the new 

misdemeanor provisions. Third, it authorizes 

defendants who have completed their sentences for 

felony convictions that would have qualified as 

misdemeanors under the proposition to apply to 

reclassify those convictions to misdemeanors.” 

https://www.courts.ca.gov/prop47.htm  

offset with revenue from EDD, to provide 

temporary jobs to dislocated workers to 

assist the County in cleanup and repairs 

related to the 2018 fires.260  

Both the County and CAL FIRE 

also have had a long history using inmate 

labor261 to combat wildfires. But changing 

political attitudes and labor laws for 

inmates, embodied in Proposition 47 262 

and Assembly Bill 109263, combined with 

the covid-19 pandemic, have dwindled the 

inmate labor force used by both entities. 

County crews decreased from 28 to eight 

and CAL FIRE crews decreased from 194 

to approximately 58 crews.264 Whereas the 

inmate crews and youth probation crews 

may have kept firefighting costs artificially 

low while also reducing required prison 

resources, the fire agencies are now faced 

with adapting new models and/or 

augmenting with increased fire personnel, 

263 “In April 2011, the California Legislature and 

Governor Brown passed sweeping public safety 

legislation (AB 109) that effectively shifted 

responsibility for certain populations of offenders 

from the state to the counties. Assembly Bill 109 

establishes the California Public Safety 

Realignment Act of 2011 which allows for current 

non-violent, non-serious, and non-sex offenders, 

who after they are released from California State 

prison, are to be supervised at the local County 

level…AB 109 is fashioned to meet the U.S. 

Supreme Court Order to reduce the prison 

population of the State’s 33 prisons…The law, 

effective October 1, 2011 also mandates that 

individuals sentenced to non‐serious, non‐violent 

or non‐sex offenses will serve their sentences in 

county jails instead of state prison.” 

https://probation.lacounty.gov/ab-109/  
264 Inman, Mike. Ibid. 

https://www.courts.ca.gov/prop47.htm
https://probation.lacounty.gov/ab-109/
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along with associated salaries and benefits, 

to meet the same level of service. 

Table 10: Statistics and Resources used by LACoFD 2016 and 2019265 

 2016 2019 

Square Miles 2,305 2,305 

Residents 4,075,989 4,096,325 

Housing units 1,239,522 1,259,866 

District Cities & Uninc Communities 58 59 

L.A. County Fire (& Lifeguard) Total 

Personnel 4,770 5,901 

Air & Wildland Division 

Fire Responses  369 

Water/Foam Dropped (gallons)  1,522,040 

Helicopters  8 

Fire Suppression Camps (*includes paid, 

correctional, probation youth) 10 9 

Fire Suppression Crews (*includes paid, 

correctional, probation youth) 31 28 

Heavy Equipment 26* 19 

Los Angeles County is a ‘contract 

county’ – one of six in the state – that 

receives an annual sum of money to cover 

initial action within the county 

unincorporated areas, SRAs, and the 60 

LRAs (contract cities). The Lakewood 

Plan that allowed for the proliferation of 

incorporation of many small cities in 

California (named for largely suburban, 

residential City of Lakewood) in the 1950s 

also led to contracting of services by 

municipalities rather than providing them 

internally. The Plan also assured that the 

 
265 LACoFD. Statistical Summary. 2019 and 2016. 

https://fire.lacounty.gov/wp-

content/uploads/2020/06/2019-Statistical-

Summary-May-2020.pdf 
266 Berg, Emmett and Boyarsky, Bill. ‘Losing 

Ground: How Taxpayer Subsidies and Balkanized 

Governance Prop Up Homebuilding in Wildfire 

County Fire and Sheriff’s departments that 

they would continue to grow and save the 

cities the expense of creating their own 

services. 266  In fact, 39 of 41 cities that 

incorporated in 1954 alone in Los Angeles 

County selected the County to provide 

their fire services.267 Though these cities 

were dependent on the County for fire 

services, they were still able to decide their 

land-uses internally.  

Prior to the passage of Proposition 

13, 47 cities and unincorporated land were 

included in the Fire District services. 268 

and Flood Zones.’ Center for Governmental 

Studies. 2004. p. 79. 
267 Berg and Boyarsky. Ibid. 
268 “Fire Protection District Law of 1987.” Health 

& Safety Code, Section 13800 et al. Los Angeles 

County Fire Department. 

https://fire.lacounty.gov/history/#:~:text=Common

https://fire.lacounty.gov/history/#:~:text=Commonly%20known%20as%20the%20Los%20Angeles%20County%20Fire%20Department%2C%20the,is%20a%20dependent%20special%20district.&text=Fire%20protection%20districts%20are%20governed,%2C%20Section%2013800%20et%20al
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After that point, any municipality wanting 

to join the Consolidated Fire Protection 

District (CFPD) had to pay a fee for 

service. 269  Newcomers would share the 

cost of personnel wage increases and 

equipment purchases according to the level 

of service that they want. Thirteen cities 

have entered into fee-for-service contracts 

with the CFPD since Proposition 13. These 

are cities that are annexed to and/or 

contract with the Fire District for services. 

Five of the cities entered into contracts in 

just the past ten years, largely due to fiscal 

issues limiting their own ability to sustain 

fire resources.270 The City of Azusa is the 

only municipality in the study area that was 

added under contract to the CFPD after 

Proposition 13, while the cities of 

Bradbury, Claremont, Duarte, and 

Glendora were already covered in the 

service area.271 

Currently, there are 60 cities (59 

out of 88 incorporated cities in L.A. 

County and one (La Habra) in Orange 

County) that outsource their firefighting 

and wildfire duties to L.A. County Fire 

Department (LACoFD). 272  273  This is in 

addition to all the unincorporated areas of 

the County that the agency covers, totaling 

 

ly%20known%20as%20the%20Los%20Angeles%

20County%20Fire%20Department%2C%20the,is

%20a%20dependent%20special%20district.&text

=Fire%20protection%20districts%20are%20gover

ned,%2C%20Section%2013800%20et%20al. 
269 Los Angeles County Fire Department. Ibid.  
270 Inman, Mike. Ibid. 
271 “Today’s Service Area.” Los Angeles County 

Fire Department. Ibid. 

approximately 2,305 square miles of land 

and serving over four million people and 

one million housing units.274 The amount 

of coverage has grown over time.  

Though this appears to shift the 

cost burden from municipalities to the 

County, but the situation is more complex 

than it appears. Indeed, cities that 

continued to provide their own services 

have felt that the contract cities were 

essentially getting a free ride – that they 

could “operate so economically only 

because they were being subsidized by the 

county out of the county general tax 

revenues,” (Berg and Boyarsky, p. 79). 

With some investigation, it appeared there 

is some truth in that conjecture.  

The Center for Government Studies 

(2004) uncovered a report by the 

consulting firm Hughes, Heiss & 

Associates that the City of Claremont 

commissioned in 1989 to assess whether it 

was receiving in fire services form the 

CFPD what they paid out in property 

taxes.275 In addition to Claremont, which 

was considering whether to start its own 

fire services, the report documented and 

compared them with tax revenues from all 

other cities in the District and both the 

272 Inman, Mike. Assistant Fire Chief, Division 2. 

Los Angeles County Fire Department. Virtual 

Interview. March 2, 2021. 
273 FY 2021-22 Recommended Budget Volume 

One. County of Los Angeles. p. 27.1. 

https://ceo.lacounty.gov/wp-

content/uploads/2021/04/2021-22-Recommended-

Budget-Book-Volume-One-Final-Online-

Version.pdf  
274 County of Los Angeles. Ibid. 
275 Berg and Boyarsky. Ibid. p. 63. 

https://fire.lacounty.gov/history/#:~:text=Commonly%20known%20as%20the%20Los%20Angeles%20County%20Fire%20Department%2C%20the,is%20a%20dependent%20special%20district.&text=Fire%20protection%20districts%20are%20governed,%2C%20Section%2013800%20et%20al
https://fire.lacounty.gov/history/#:~:text=Commonly%20known%20as%20the%20Los%20Angeles%20County%20Fire%20Department%2C%20the,is%20a%20dependent%20special%20district.&text=Fire%20protection%20districts%20are%20governed,%2C%20Section%2013800%20et%20al
https://fire.lacounty.gov/history/#:~:text=Commonly%20known%20as%20the%20Los%20Angeles%20County%20Fire%20Department%2C%20the,is%20a%20dependent%20special%20district.&text=Fire%20protection%20districts%20are%20governed,%2C%20Section%2013800%20et%20al
https://fire.lacounty.gov/history/#:~:text=Commonly%20known%20as%20the%20Los%20Angeles%20County%20Fire%20Department%2C%20the,is%20a%20dependent%20special%20district.&text=Fire%20protection%20districts%20are%20governed,%2C%20Section%2013800%20et%20al
https://fire.lacounty.gov/history/#:~:text=Commonly%20known%20as%20the%20Los%20Angeles%20County%20Fire%20Department%2C%20the,is%20a%20dependent%20special%20district.&text=Fire%20protection%20districts%20are%20governed,%2C%20Section%2013800%20et%20al
https://ceo.lacounty.gov/wp-content/uploads/2021/04/2021-22-Recommended-Budget-Book-Volume-One-Final-Online-Version.pdf
https://ceo.lacounty.gov/wp-content/uploads/2021/04/2021-22-Recommended-Budget-Book-Volume-One-Final-Online-Version.pdf
https://ceo.lacounty.gov/wp-content/uploads/2021/04/2021-22-Recommended-Budget-Book-Volume-One-Final-Online-Version.pdf
https://ceo.lacounty.gov/wp-content/uploads/2021/04/2021-22-Recommended-Budget-Book-Volume-One-Final-Online-Version.pdf
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direct and indirect costs of fire-related 

services provided to them. The resulting 

output (Appendix D) prepared by Hughes, 

Heiss & Associates, shows the costs of fire 

services in the San Gabriel Foothill 

member cities of Claremont, San Dimas, 

Glendora, Azusa, Bradbury, Duarte, and 

La Cañada Flintridge (not part of this Study 

Area), and adapted by the Center for 

Governmental Studies with a new column 

enumerating the difference between city 

property taxes and documented cost of 

providing fire service.  

The report elucidated that these 

contract cities receive more in County fire 

department resources, through stations, 

equipment, and personnel, than the amount 

that was contributed through taxes and, in 

fact, paid less than other urban-wildland 

interface zones within the same district that 

had much newer and more fireproof 

homes.276 “In the San Gabriel Mountains, 

however, extensive county fire 

infrastructure was paid for by taxpayers 

who do not live there,” (Berg and 

Boyarsky, p. 63). The consultants found 

that Claremont was not alone but there 

were imbalances in services and payments 

from tax receipts throughout the District. 

Each Foothill city received greater value in 

basic fire services than it paid out in taxes, 

with annual subsidies ranging from $1.286 

million (Duarte) to $3.256 million (La 

Cañada Flintridge).277 Furthermore, cities 

like Claremont but that had their own fire 

services – Arcadia, Monrovia, and La 

Verne – were also studied and found to be 

 
276 Berg and Boyarsky. Ibid.  
277 Berg and Boyarsky. Ibid. p. 89. 

paying more to operate than the amount 

Claremont paid to the County. As 

expected, the consultants uncovered that 

Claremont could not generate enough in 

property taxes to effectively operate its 

own department and, thus, it remains part 

of the CFPD. 

However, the funding needs for 

fighting wildfires undulated year to year 

and challenged the LACoFD’s ability to 

train and expand services to new 

development. When Proposition 13 in 

1978 capped how much property taxes 

could rise from year to year, it led to 

widespread local and county funding cuts. 

The County struggled to maintain its 

General Fund appropriation to the Forester 

and Fire Warden Division and Fire 

Department. As early as 1987, District 

officials proposed a “benefit assessment” 

on properties in the CFPD. “The average 

benefit assessment for a residential 

homeowner was $13.99 in 1991, but it 

would more than triple by November 1996, 

when voters approved Proposition 218,” 

(Berg and Boyarsky, p.72). 

While CFPD cities pay directly for 

fire service, taxpayers throughout all 88 

cities in Los Angeles County contribute 

taxes to fund wildfire control and 

prevention, whether they are in a member 

city or miles away from wildfire area and 

have their own operations. In fact, nearly 

two-thirds of the County’s roughly 10 

million residents live outside the fire 

district.278 As Berg and Boyarsky (2004) 

uncovered, taxpayers are assessed an un-

278 Berg and Boyarsky. Ibid. p. 64. 
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itemized, hidden tax through a transfer 

from the Los Angeles County General 

Fund to the LACFD (because of actions 

taken in 1992 to consolidate fire services 

and avoid disclosure or voting for annual 

appropriations). 279  In 2003, this amount 

exceeded $67 million per year. 280  The 

money is intended for wildfire protection, 

yet the Department has authority to spend 

the money on worker compensation or 

equipment with little oversight.  

The water supply used during 

firefighting itself may have a cost, 

depending on where it is taken from. Water 

from dams, lakes, and reservoirs is a 

readily available resource for which the 

agency can use its emergency powers to 

utilize for “the betterment of the 

community.” 281  In the interface, the 

municipal water supply is key for 

extinguishing fires, while in flatter, rural 

areas, water might be taken from a pond on 

a ranch or farm and the County would 

reimburse them for the cost or replenish the 

pond, depending on the water rights, which 

vary throughout the state. However, as the 

region sees extended droughts, water 

scarcity and shrinking reservoirs may pose 

an additional challenge for extinguishing 

fires far from the coast. 

The Assistant Fire Chief agreed 

that the job is becoming increasingly 

difficult. Whereas the Southern California 

fire agencies would previously push 

resources up to Northern California during 

the mid-summer fires and then, conversely 

from Northern California to Southern 

California during the fall when the winds 

pick up and vegetation dries out, that has 

not been the case over the last several 

years.282 Instead, as demonstrated a couple 

of years ago, major fires (Camp, Thomas, 

and Woolsey) all occurred around the same 

time in different parts of the state, each 

devastating to an unprecedented degree 

and swallowing up critical resources. 

Unable to effectively allocate the needed 

resources and water supply to each fire, the 

fires can continue to grow exponentially 

and become overwhelming. Different 

tactics are needed and without the correct 

number of resources, firefighters have to 

combat the fires indirectly, meaning falling 

back on the ridges and giving up more 

vegetation and land.283 

PLANNING, LAND USE, AND ZONING 

The City of Monrovia, for example, 

is currently working on its General Plan 

update, focused on their 6th Cycle Housing 

Element. Small cities like Monrovia hire 

consultants to update safety element of the 

 
279 Berg and Boyarsky. Ibid. p.89. 
280 Berg and Boyarsky. Ibid. p. 64. 
281 Inman, Mike. Ibid. 
282 Inman, Mike. Ibid. 

plan such as evacuation routes, etc. 284 

There is an environmental justice element 

of the plan that encompasses wildfire 

resilience. Community has been more 

supportive of increased compliance post-

283 Inman, Mike. Ibid. 
284 Sheri Bermejo. Planning Division Manager. 

City of Monrovia. Virtual Interview. February 25, 

2021. Interview by Matthew Mello.  
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Bobcat fire. Landscaping standards are 

only enforced for new developments, but if 

an ADU is built on a property without 

sprinklers the additional unit is not 

required to have sprinkler protections. 

Monrovia citizens are treated like 

stakeholders for their own city and they 

feel connected to one another. City is 

meeting their state mandated housing 

requirement. TOD near gold line station is 

their current focus and the WUI is not 

densely populated. The Neighborhood 

Services Department handles code 

enforcement, not planning. 

The County’s Department of Land 

Use and Zoning plays the primary role in 

permitting of developments in County 

unincorporated lands and assessing the 

accessibility and slopes, water sourcing, 

and vegetation management and clearance. 

The role of the County Fire Department in 

permitting developments in high-risk 

wildfire areas is limited, but potentially 

powerful. However, the development can 

be permitted regardless of the fire risk, as 

long as the development meets all the 

existing building, development, and 

environmental standards, including two 

means of ingress and egress if over 75 

residences and placing a water tank to 

serve the community in mountainous areas. 

The budget for Regional Planning 

also includes a slight increase for the 

Safety Element Update and Fire Science, 

reflecting funding for consultant services 

 
285 FY 2021-22 Recommended Budget Volume 

One. County of Los Angeles. p. 53.2. 
286 Revised Filing Fees Effective March 1, 2021. 

County of Los Angeles Department of Regional 

to prepare the Safety Element Update for 

the legally mandated Housing Element 

Update to the County’s General Plan by 

2021.285  

The County of Los Angeles 

Department of Regional Planning Filing 

Fees for development in unincorporated 

areas, include environmental fees for 

assessment, impact reports, mitigation 

monitoring, and appeals that also involve 

reviews and studies by the Fire Department 

and Public Works. Fees are also assessed 

by the Department of Parks and Recreation 

(DPR) and Public Health (DPH). Fees vary 

according to minor and major 

environmental impact reviews (EIRs) and 

whether it is a minor or major land division 

application. Subdivisions also incur fees, 

plus zoning permit fees, traffic study fees, 

and oak tree inspection fees. Total fees for 

a single lot that has public water and sewer 

available may total $24,957, while a lot 

without water and sewer may total 

$25,297. 286  These numbers increase as 

more lots are added to the application. 

Each city also has its own fees that 

may be required, depending on the scope of 

the project. A plan check fee, building 

permit fee and a developer's fee such as 

school, parkland, fire, etc., may be required 

on permits. For example, total fees for the 

Planning Division alone for a by-right 

single-family house in the City of Azusa 

Planning. 

https://planning.lacounty.gov/assets/upl/general/fe

e_20210301.pdf  

https://planning.lacounty.gov/assets/upl/general/fee_20210301.pdf
https://planning.lacounty.gov/assets/upl/general/fee_20210301.pdf
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may start at around $15,000. 287  The 

amount of these fees varies depending on 

the amount of work being done. These fees, 

incurred by developers and property 

owners, are in actuality intended to cover 

the expenses that the County or City must 

take on to offer these services to the public 

and ensure that regulations and ordinances 

are enforced.  

The city planning offices rely on 

the fire departments to approve 

development, in part, because they define 

what accessibility is needed and are 

required to review landscaping/fuel 

modification plans to ensure the applicant 

is not planting highly flammable 

vegetation and it must be a certain distance 

away from structures. As one planner 

stated, “I would say, given my experience 

when I saw the Colby Fire, there's nothing 

that the city can do to absolutely protect 

those structures that are up there. It’s not a 

matter of if your home is going to be 

impacted by a fire it's a matter of when.”288 

CONSTRUCTION 

Initially, developers are responsible 

for new development, including major 

infrastructural improvements and 

extensions of adjacent roadways, power, 

and water services, but enforcement of 

compliance and maintenance of these 

public assets become costs borne largely 

by the respective city or county.  

Poor maintenance of powerlines 

owned by utility companies has been 

 
287 Planning Division Fees Effective March 20, 

2021 per Resolution 2021-C01. City of Azusa. 

https://www.ci.azusa.ca.us/DocumentCenter/View/

2438/Planning-Fees?bidId= 
288 Citation kept anonymous. 

linked to igniting some of the largest fires 

across California in recent years. Utilities 

are beginning to insulate lines and cut away 

adjacent vegetation, but at a slow pace. In 

the City of Ventura, which was ravaged by 

the 2017 Thomas Fire, all new 

developments are required to place wires 

underground to limit the probability of 

them sparking a fire.289 

289 Ivers, Mary Joyce. Director of Public Works. 

Department of Public Works (DPW), City of 

Ventura, CA. Virtual Interview. February 19, 

2021. 



 One of the most expensive 

engineering issues for larger developments 

in the hillsides is meeting the Fire 

Department’s multiple access points, 

which is to allow firefighters to obtain 

unobstructed access and evacuations of 

residents during fire emergencies. This is 

partly why Palmer Canyon has not been 

redeveloped. Similarly, in nearby 

Altadena, an unincorporated community in 

the San Gabriel Mountain foothills 

adjacent to Pasadena and Sierra Madre, the 

1993 Kinneloa fire resulted in fatalities of 

both civilians and firefighters, as well as 

the loss of 155 homes.290 As the LACoFD 

official report described, the high-fire 

hazard area was originally developed with 

isolated cabins for weekend getaways that 

evolved into year-round residences, 

“plagued with substandard roads and 

virtually nonexistent emergency 

access.” 291  Fire trucks were unable to 

navigate narrow roads and overhanging 

burning vegetation and could not access 

 
290 Berg and Boyarsky. Ibid. p.11.  291 Source: County of Los Angeles Fire 

Department. Official Report Kinneloa Incident. p. 

33. Excerpt from Berg and Boyarsky. Ibid.  

CASE STUDY IN PALMER CANYON 

October 25, 2003 – The Grand Prix fire burned 

through the Palmer Canyon neighborhood in 

the hills above the City of Claremont. Fire 

officials ordered residents to evacuate at 10pm 

that night as the fire encroached. While there 

were no fatalities, 43 of the 47 houses burned 

to the ground by the next day.1 

Though many of the homeowners in 

the Palmer Canyon Association (PCA) 

planned to rebuild, the County of Los Angeles 

required new installation of infrastructure such 

as flood control, modern streets, and updated 

septic systems before granting construction 

permits. Between a land survey that changed 

some property lines and left parcels too steep 

to rebuild on, environmental impact statement 

requirements, and being unable to connect to 

Claremont’s sewer system, the PCA was 

unable to cover the approximately $15 million 

to rebuild.2 

Hoping to recuperate some of the 

costs, residents sued the City of Claremont for 

damages, alleging that the city had failed to 

clear excess brush from the property it owns 

around the canyon as a cause of the fire. The 

city admitted no fault but agreed to pay $17.5 

million as an out-of-court settlement and 

ceded ownership of the canyon road and its 

surrounding property to avoid future liability.3 

Despite the payout, the PCA homeowners 

were still left with only about $4 million to 

fund the infrastructure and, after 12 years, 

decided to sell the 65 acres for an asking price 

of $7 million.  

1 Rohde, Skye. ‘Wildfire Victims Struggle to Rebuild, 

Two Years Later.’ NPR – Day to Day. January 6, 2006. 

https://www.npr.org/templates/story/story.php?storyId=5

132818 
2 Rohde, Skye. Ibid. 
3 Bailey, Angela. ‘Palmer Canyon goes up for sale 12 

years after fire.’ Claremont Courier. April 30, 2015.  

https://www.claremont-

courier.com/articles/news/t15219-palmer 

 

Figure 16: Palmer Canyon north of Claremont (Angela Bailey) 

 

https://www.claremont-courier.com/cms_files/original/palmer_cyn11.jpg
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water because of malfunctioning pumps. 

Stricter fire codes were then implemented 

in the aftermath. 

The LACoFD also now requires a 

minimum water supply to developments 

for fire emergencies. There must be an 

adequate fire flow providing a calculable 

number of gallons of water per minute for 

a certain period. The water runs through 

city water lines, meaning that the 

permitting city must also be able to provide 

the adequate supply and ensure that its 

pumps and lines are maintained and tested. 

Applicants for development permits are 

required to have the respective Water 

Department run the tests and provide the 

results to the planning and engineering 

departments, depending on the jurisdiction. 

The tests are then provided to the fire 

department for final approval. Though 

anything built now would require adequate 

and powerful fire flow, areas with homes 

in the hillsides built prior to the modern 

subdivision map may not have had 

adequate fire flow under current standards. 

This, however, only gets verified along the 

way as homes are built or rebuilt. 

The LACoFD requires the total 

water flow (Ord. §20.16.030) for any given 

service area to be the sum of the minimum 

fire flow plus the maximum daily water 

flow requirements. 292  The minimum fire 

 
292 “The maximum daily water flow requirement 

shall be either two times or four times the average 

daily water flow requirement, depending on 

whether the water system is to be metered or 

unmetered.” Ord. §20.16.060. County of Los 

Angeles. Code of Ordinances. Chapter 20.16 - 

DESIGN AND CONSTRUCTION – Part 2 

flow and fire hydrant requirements (Ord. 

§20.16.060) are determined by the fire 

chief or fire marshal and based upon a 

minimum of 20 p.s.i.g. residual operating 

pressure remaining in the street main from 

which the fire flow is being measured at the 

time of measurement of the fire flow. The 

quantities may be adjusted according to 

local conditions, exposure, and congestion 

and a fire flow in excess of 5,000 gallons 

per minute may be deemed necessary, but 

requires the approval of a Water Appeals 

Board, as well as cooperation between the 

Fire Department and water purveyors to 

establish “improved duration requirements 

to increase the water available for wildfires 

in very high fire hazard severity zones,” 

(LACFD Ord. §20.16.060).  

Additionally, when developments 

occur in areas of  Very High Fire Hazard 

Severity Zones, Fire Zone 4, and 

Mountainous Areas involving slopes of 

eight percent (8%) grade or greater, the fire 

flow duration is to be provided from 

storage located at an elevation capable of 

delivering the fire flow by gravity, or 

employing dual pumping facilities utilizing 

two independent sources of power.293 One 

pumping facility must be powered by an 

internal combustion engine utilizing 

natural gas piped to the site or other fuel 

stored on the site. 

Design. (Ord. 96-0002 § 5, 1996: Ord. 11040 § 3, 

1974: Ord. 7834 Ch. 2 Art. 2 § 225, 1960.) 

https://library.municode.com/ca/los_angeles_count

y/codes/code_of_ordinances?nodeId=TIT20UT_D

IV1WA_CH20.16DECO  
293 Ord. §20.16.060. County of Los Angeles. Ibid. 

https://library.municode.com/ca/los_angeles_county/codes/code_of_ordinances?nodeId=TIT20UT_DIV1WA_CH20.16DECO
https://library.municode.com/ca/los_angeles_county/codes/code_of_ordinances?nodeId=TIT20UT_DIV1WA_CH20.16DECO
https://library.municode.com/ca/los_angeles_county/codes/code_of_ordinances?nodeId=TIT20UT_DIV1WA_CH20.16DECO
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The State of California has also 

appropriated funds to create a statewide 

firefighting force, now known as the 

California Department of Forestry and Fire 

Protection to protect the “state 

responsibility areas” (SRAs), which cover 

nearly one-third of all lands in the state. 

However, the top priority of this 

organization began increasingly to focus 

on protection of homes rather than forests, 

increasing the scope and costs of their 

tasks. 294  This is due to the historically 

permissive laws restricting residential 

development inside SRA lands, increasing 

costs of supplying firefighting resources 

for residential areas. Partly in recognition 

of the cost of defending homes in the WUI, 

in 2003 the State Legislature cut roughly 

$52.5 million from the $671.5 million 

Department of Forestry budget and 

instructed it to recoup that cost by 

assessing landowners in SRA lands a 

parcel-based fee.295 This fee would result 

in identical fees despite vastly different 

sized parcels and population density. 

However, opponents including the 

California Farm Bureau Federation, have 

sought to overturn the fee as 

unconstitutional. 

Effective December 28, 2018, the 

Governor’s Office of Planning and 

Research (OPR) amended Appendix G of 

California Environmental Quality Act’s 

(CEQA) regulations (or “Guidelines”) to 

help public permitting agencies identify 

and evaluate wildfire risks.296 If a project is 

subject to CEQA, the lead agency must 

evaluate the project’s impacts on the 

environment before issuing a permit. 

Impacts may include “any potentially 

significant direct, indirect, or cumulative 

environmental impacts of locating 

development in areas susceptible to 

hazardous conditions (e.g., floodplains, 

coastlines, wildfire risk areas),” (Current 

CEQA Guidelines Update, § 15126.2(a)). 

Prior to these amendments, there 

were no specific wildfire-related questions 

that directly prompted agencies to consider 

whether new projects would create or 

exacerbate wildfire risks. The 

Environmental Checklist now includes 

questions asking whether the relevant 

project is “located in or near state 

responsibility areas or lands classified as 

very high fire hazard severity zones,” 

where the State may have financial 

responsibility to prevent and suppress fires 

in SRAs, and whether it will “expose 

people or structures to a significant risk of 

loss, injury or death involving wildland 

fires, including where wildlands are 

adjacent to urbanized areas or where 

residences are intermixed with wildlands?” 

Developers are then subject to providing a 

host of actions to mitigate impacts. 

RECONSTRUCTION 

 
294 Berg and Boyarsky. Ibid. p.63. 
295 Berg and Boyarsky. Ibid. p.79. 
296 ‘Current CEQA Guidelines Update.’ Governor’s 

Office of Planning and Research (OPR). State of 

California. 2018. 

http://opr.ca.gov/ceqa/updates/guidelines/ 

http://opr.ca.gov/ceqa/updates/guidelines/


Insurance companies have the 

primary role – as well as risk – involved 

with reconstruction of homes that are 

damaged or destroyed by wildfire. 

According to CoreLogic, Los Angeles 

County is ranked first in metropolitan areas 

for wildfire risk in the United States by 

reconstruction costs.297  The Los Angeles 

Metropolitan region has the highest 

number of single-family residences (SFRs) 

considered to be at elevated risk at 154,462 

SFRs, with an estimated reconstruction 

cost value (RCV) of $90.31 billion.298 The 

Riverside Metropolitan region, which 

borders the Study Area to the east, has the 

second highest number of SFRs at elevated 

risk at 126,628, with an estimated $50.62 

billion om RCV.299  

 
297 ‘2019 CoreLogic Wildfire Risk Report 

Highlights U.S. Wildfire Vulnerability, Finding 

Nearly 776,000 Homes at Extreme Risk of 

Wildfire Damage This Year.’ CoreLogic. Press 

Release. September 12, 2019. 

https://www.corelogic.com/news/2019-corelogic-

wildfire-risk-report-highlights-us-wildfire-

vulnerability-finding-nearly-776000-homes-at-

extreme-risk-of-

wildfire.aspx#:~:text=CoreLogic%C2%AE%20(N

YSE%3A%20CLGX),extreme%20risk%20of%20

wildfire%20damage.  
298 Dr. Thomas Jeffery, Frances Calgiano, Rhea 

Turakhia, Saumi Shokraee, Liz Kostic. ‘September 

All hillside homes in the Los 

Angeles region are in the High Fire Zone 

and, thus, receive a Natural Hazard 

disclosure statement in the escrow 

disclosures. 300  Fire insurance is a 

necessity and required to protect property 

value for those living in the hills; yet 

homeowners in the hills (the High Fire 

Zone) have had increasing difficulty 

obtaining insurance for their homes 

through private means and pay a much 

higher premium. Many fire insurers have 

been pulling out of California after sets of 

devastating fires, such as in Malibu in 

2007.301 

In 2020, California Department of 

Insurance (DOI) Commissioner Ricardo 

Lara “issued a mandatory one-year 

moratorium on insurance companies non-

renewing or cancelling residential property 

insurance policies,” and became State law 

to provide temporary relief to residents 

living within or adjacent to a declared 

wildfire disaster. (DOI, 2020). The 

Commissioner had originally authored the 

policy in 2018 while acting as a state 

senator.302 This law helped policyholders 

2020 Wildfire Report.’ CoreLogic. 2020. 

https://www.corelogic.com/downloadable-

docs/widfire-report-200910-version-2.pdf 
299 Jeffery et al. Ibid. 
300 ‘Fire Insurance’. James Colin Campbell Real 

Estate. 2021. 

https://www.jamescolincampbell.com/fire/ 
301 Ibid. 
302 “Insurance Commissioner Lara Protects More 

Than 2 Million Policyholders Affected by 

Wildfires from Policy Non-Renewal for One 

Year.” California Department of Insurance (DOI). 

Press Release November 5, 2020. 

http://www.insurance.ca.gov/0400-news/0100-

The Los Angeles Metropolitan 

Region has 154,462 SFRs at elevated 

risk with a RCV of $90.31 billion. 

JEFFERY ET AL., CORELOGIC 

(2020) 

https://www.corelogic.com/news/2019-corelogic-wildfire-risk-report-highlights-us-wildfire-vulnerability-finding-nearly-776000-homes-at-extreme-risk-of-wildfire.aspx#:~:text=CoreLogic%C2%AE%20(NYSE%3A%20CLGX),extreme%20risk%20of%20wildfire%20damage
https://www.corelogic.com/news/2019-corelogic-wildfire-risk-report-highlights-us-wildfire-vulnerability-finding-nearly-776000-homes-at-extreme-risk-of-wildfire.aspx#:~:text=CoreLogic%C2%AE%20(NYSE%3A%20CLGX),extreme%20risk%20of%20wildfire%20damage
https://www.corelogic.com/news/2019-corelogic-wildfire-risk-report-highlights-us-wildfire-vulnerability-finding-nearly-776000-homes-at-extreme-risk-of-wildfire.aspx#:~:text=CoreLogic%C2%AE%20(NYSE%3A%20CLGX),extreme%20risk%20of%20wildfire%20damage
https://www.corelogic.com/news/2019-corelogic-wildfire-risk-report-highlights-us-wildfire-vulnerability-finding-nearly-776000-homes-at-extreme-risk-of-wildfire.aspx#:~:text=CoreLogic%C2%AE%20(NYSE%3A%20CLGX),extreme%20risk%20of%20wildfire%20damage
https://www.corelogic.com/news/2019-corelogic-wildfire-risk-report-highlights-us-wildfire-vulnerability-finding-nearly-776000-homes-at-extreme-risk-of-wildfire.aspx#:~:text=CoreLogic%C2%AE%20(NYSE%3A%20CLGX),extreme%20risk%20of%20wildfire%20damage
https://www.corelogic.com/news/2019-corelogic-wildfire-risk-report-highlights-us-wildfire-vulnerability-finding-nearly-776000-homes-at-extreme-risk-of-wildfire.aspx#:~:text=CoreLogic%C2%AE%20(NYSE%3A%20CLGX),extreme%20risk%20of%20wildfire%20damage
https://www.corelogic.com/news/2019-corelogic-wildfire-risk-report-highlights-us-wildfire-vulnerability-finding-nearly-776000-homes-at-extreme-risk-of-wildfire.aspx#:~:text=CoreLogic%C2%AE%20(NYSE%3A%20CLGX),extreme%20risk%20of%20wildfire%20damage
https://www.jamescolincampbell.com/fire/
http://www.insurance.ca.gov/0400-news/0100-press-releases/2020/release113-2020.cfm#:~:text=%E2%80%94%20Insurance%20Commissioner%20Ricardo%20Lara%20issued,the%20record%202020%20wildfire%20season
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affected by the 2020 wildfire season as 

insurance carriers were attempting to not 

renew the policies. The moratorium helped 

over 2.1 million policyholders, or 18 

percent of California’s residential 

insurance market, 303  as well as an 

additional 364,000 who were included in 

the previous year’s moratorium. for one 

year from the emergency declaration dates 

made by Governor Newsom for residential 

insurance policies in ZIP codes within or 

adjacent to the fire perimeter, identified by 

the partnership of the Department of 

Insurance together with the California 

Department of Forestry and Fire Protection 

(CAL FIRE), and the Governor’s Office of 

Emergency Services (CalOES). 304 

Additionally, admitted insurance carriers 

can only raise rates by a certain percentage 

that have to be approved by the State.305 

Though this helps homeowners in 

the short-term, states getting involved with 

the operations of private insurance 

companies and forcing coverage for 

something that is losing massive amounts 

of money that could potentially bankrupt 

them, may face backlash and eventually 

they will pull out. In the long-run, when the 

moratorium runs out and the Insurance 

Commissioner tries to extend it, insurance 

carriers are likely to leave or continue 

raising rates, non-renewing policies, or 

creating additional restrictions and 

exclusions. 306  “That happened about 15 

 

press-releases/2020/release113-

2020.cfm#:~:text=%E2%80%94%20Insurance%2

0Commissioner%20Ricardo%20Lara%20issued,th

e%20record%202020%20wildfire%20season 
303 DOI. Ibid. 

years ago with Workers Compensation. 

Carriers abandoned California when they 

were told they had to provide it and keep it 

cheap, which forced the State to have their 

own Workers Compensation Insurance 

Board,” (Nystrom, 2021) which arguably 

provides less coverage at higher premiums 

and impossibly slow claims handling.  

Insurers are required to carry 

enough reserves to cover everything if 

everything goes wrong. But, with more 

intense and frequent wildfires predicted, 

the insurance market is likely to continue 

to shrink. Fire insurance remains available 

to all homeowners through the State of 

California under the Fair Plan, but only if 

they have been rejected by private insurers 

three times or more. The California Fair 

Plan was enacted in 1968 to guarantee that 

all California homeowners can get fire 

insurance. Unaffordable rates and non-

renewed policies will force people to go to 

the Fair Plan. This is a quasi-governmental 

agency which provides the bare minimum, 

and the limits are often insufficient for 

most houses given the high real estate 

values and insurance restrictions to certain 

perils. The plan covers dwellings but does 

not cover contents, liability, or loss of 

use.307  Still, not everyone can afford the 

premiums offered by the FAIR Plan, 

“causing residents to either forgo wildfire 

coverage or abandon their communities 

304 DOI. Ibid. 
305 Nystrom, Wendy. Environmental Social 

Justice. Virtual Interview. February 2, 2021. 
306 Nystrom, Wendy. Ibid. 
307 James Colin Campbell Real Estate. Ibid. 

http://www.insurance.ca.gov/0400-news/0100-press-releases/2020/release113-2020.cfm#:~:text=%E2%80%94%20Insurance%20Commissioner%20Ricardo%20Lara%20issued,the%20record%202020%20wildfire%20season
http://www.insurance.ca.gov/0400-news/0100-press-releases/2020/release113-2020.cfm#:~:text=%E2%80%94%20Insurance%20Commissioner%20Ricardo%20Lara%20issued,the%20record%202020%20wildfire%20season
http://www.insurance.ca.gov/0400-news/0100-press-releases/2020/release113-2020.cfm#:~:text=%E2%80%94%20Insurance%20Commissioner%20Ricardo%20Lara%20issued,the%20record%202020%20wildfire%20season
http://www.insurance.ca.gov/0400-news/0100-press-releases/2020/release113-2020.cfm#:~:text=%E2%80%94%20Insurance%20Commissioner%20Ricardo%20Lara%20issued,the%20record%202020%20wildfire%20season
http://www.cfpnet.com/
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altogether.”308 There are also many people 

who are underinsured and renters without 

renter’s insurance. In these cases, the value 

is ultimately lost if a structure is damaged 

or destroyed and unaccounted for in total 

costs. This leaves homeowners without 

enough coverage to rebuild and they may 

often walk away from their mortgages, 

creating spikes in delinquency. 309 

Currently, 10 of the 206 parcels analyzed 

in the Study Area are delinquent or in 

default.310 

The California Department of 

Insurance (DOI) has also suggested a 

partnership between participating insurers 

and affected communities to allow 

homeowners to obtain coverage (or lower-

cost coverage) by completing certain risk-

mitigation efforts, to be funded by the State 

and the Federal Emergency Management 

Agency (FEMA). The DOI Commissioner 

approves models as acceptable or not, the 

Department is seeking power to regulate 

the computer models that assess property 

risk,311  given that models differ between 

insurance carriers312 and most are based on 

satellite imagery to develop a fire-risk 

score.313 These satellite images can capture 

 
308 Newberry, Laura. ‘As California fire disasters 

worsen, insurers are pulling out and stranding 

homeowners.’ Los Angeles Times. August 31, 

2018. https://www.latimes.com/local/lanow/la-me-

ln-wildfire-homeowners-insurance-20180830-

story.html 
309 Jeffery et al. Ibid. 
310 Data pulled from Los Angeles County Office of 

the Assessor. See Appendix C for full details. 
311 Newberry, Laura. ‘As California fire disasters 

worsen, insurers are pulling out and stranding 

homeowners.’ Los Angeles Times. August 31, 2018. 

the slope of the land, type and distribution 

of vegetation, ease of access for 

firefighters, and proximity to nearest 

higher-risk area, but the models rarely 

consider fire mitigation efforts taken by 

homeowners and communities. 314  “What 

we’re looking at now is, are those risk 

scores sufficient? Do they take in the right 

information and relate it in a way that that 

adequately anticipates risk?” (Halberstadt, 

2021) 

As one city planner from the Study 

Area remarked, “The insurance companies 

are right – anybody living up there is taking 

a huge risk. It’s the same as what people 

who buy homes in hurricane country 

experience, but the risk here just seems 

more obvious in some ways, especially 

with the amount of money that some 

buyers are putting in to develop these 

properties.” Ultimately, the California Fair 

Plan helps existing residents and new 

residents in high-risk fire hazard areas to 

maintain insurance on their homes. Though 

the coverage is generally less favorable, 

this has the effect of artificially enabling 

housing construction in areas that the 

insurance market deems unacceptable risk.  

https://www.latimes.com/local/lanow/la-me-ln-

wildfire-homeowners-insurance-20180830-

story.html  
312 Halberstadt, Deborah. Senior Climate Policy 

Advisor. State of California Department of 

Insurance (DOI). Virtual Interview. February 1, 

2021.  
313 Newberry, Laura. Ibid. 
314 Newberry, Laura. Ibid. Mitigation efforts 

including clearing brush or fortifying homes with 

fire-resistant materials. 

https://www.latimes.com/local/lanow/la-me-ln-wildfire-homeowners-insurance-20180830-story.html
https://www.latimes.com/local/lanow/la-me-ln-wildfire-homeowners-insurance-20180830-story.html
https://www.latimes.com/local/lanow/la-me-ln-wildfire-homeowners-insurance-20180830-story.html


106 

 

In addition to the insurers, cities 

also attempt to provide resources and relief 

to residents trying to rebuild their homes. 

In the aftermath of the Colby Fire in 2014, 

for the handful of homeowners whose 

homes were destroyed, the City of 

Glendora allowed them to rebuild. Inverse 

condemnation for complete prohibition of 

development in WUI is a legal liability. 

Cities and residents are hesitant to single 

out fire as the only risk that should be 

mitigated against. 315  In fact, to avoid a 

situation of inverse condemnation, one 

official said, “We really have no choice in 

that matter…Notwithstanding a fire, the 

City does not have a right, to then tell the 

property owner ‘Sorry you've lost 

everything but now we're not going to let 

you rebuild.’”316 The homeowners are also 

not required to make any major 

adjustments beyond the existing code to 

prevent future damages, but are allowed to 

build with a building permit and without 

discretionary review or Planning 

Commission public hearing as long as they 

rebuild exactly what they had before 

without enlarging the pad area or 

additional grading.317 

The impact of rising insurance 

premiums has led to residents fleeing to 

other, less risky regions, or to other states, 

as well as underinsured homeowners 

leading to growing delinquency and default 

of mortgages. The overall impact to the 

local economy is a new area of study that 

demands further exploration. However, 

this potentially has major consequences for 

cities left with restoration costs and 

reduced property tax rolls. 

PUBLIC WORKS 

Public works departments can share, in some part, the prevention of wildfires, but 

also have major responsibilities for first response during a disaster event, as well as the 

ensuing recovery efforts. As such, they also bear a share of the associated costs. Some of 

these major expenditures, such as emergency protective measures (supplies and services), 

debris removal, and recovery of permanent projects, are largely reimbursable by the State 

and Federal governments, yet, for public works response alone, a municipality may be on 

the hook for covering many millions of dollars of effort for a single fire event.  

On December 23, 2017318, the Thomas Fire that was caused by power lines319 and 

consumed parts of neighboring Ventura County and Santa Barbara County officially 

became the largest (at that time) wildfire in the state since the California Department of 

Forestry and Fire Protection (CAL FIRE) began compiling its list in 1932.320 The fire didn’t 

 
315 Golding, J. City of Duarte. Virtual Interview 

conducted by Matthew Mello (UCLA Luskin). 

February 18, 2021. 
316 Direct quotation not used to protect anonymity. 
317 Direct quotation not used to protect anonymity. 
318  The Thomas Fire began on December 4, 2017. 

319 Cal Fire. 

https://www.fire.ca.gov/incidents/2017/12/4/thoma

s-fire/#incident-contacts  
320 https://www.cnn.com/2018/06/02/us/thomas-

fire-officially-out 

https://www.fire.ca.gov/incidents/2017/12/4/thomas-fire/#incident-contacts
https://www.fire.ca.gov/incidents/2017/12/4/thomas-fire/#incident-contacts
https://www.cnn.com/2018/06/02/us/thomas-fire-officially-out
https://www.cnn.com/2018/06/02/us/thomas-fire-officially-out
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become 100% contained until January 12, 2018, after burning through 281,893 acres, 

damaging 280 structures, and destroying over 1,000 structures.  

According to CAL FIRE, about $177 million was spent battling the Thomas Fire.321 

For the City of Ventura alone, the costs associated with the Thomas Fire and the following 

debris flow removal totaled nearly $24.5 million as of January 23, 2018.322 The estimated 

grand total for the City was $60.3 million, but nearly $36.9 million was provided by the 

State and Federal government. Still, the cost estimate worksheet states these are “based on 

known items,” indicating there may be other associated expenses that cannot be calculated 

as easily. 

Debris flows, also known as mudslides, flooding, and landslide hazards can be 

directly causally related to earlier fires.323 A wildfire strips the land of stable vegetation 

(i.e., trees and shrubs), leaving bare, dry earth that cannot absorb rainfall and slow storm 

runoff, as well. The City of Duarte found that the risks of debris flow were of greater cost 

after a fire than preparing for the fire itself.324, 325 In this region, when rainfall starts in the 

winter, just after fire season, the heavy mud sliding down the mountains can push boulders 

the size of a school bus through structures and flatten entire neighborhoods. In the small, 

affluent town of Montecito, between the cities of Ventura and Santa Barbara, the Thomas 

Fire was blamed for leading to the devastating mudslides that killed 17 people and 

destroyed dozens of homes.  

The expenses included in the City of Ventura’s worksheet include emergency 

protective measures (personnel, supplies and services), debris removal (personnel, supplies 

and services, and Cal Recycle), water control facilities (personnel), water and wastewater 

(supplies and services), Park and Recreation & other facilities (personnel, supplies and 

services), recovery (permanent projects, contracts and additional staff), and a City/County 

MOA and MOU. 

There are some expenses that are eligible for reimbursement – either from insurance 

or shared by the State and Federal government. Of the amounts for distribution (may be 

less than the eligible amount), the State covered approximately 15% ($8,981,778) of the 

grand total of both the fire and debris flow incidents, while the Federal government covered 

nearly 60% ($35,927,11) (Ventura DPW, 2018). Insurance paid out only 17% 

($10,268,645) to partially cover the recovery phase for ‘permanent projects’, which drops 

the city’s net cost to $5,120,000 (approx. 9%) and includes costs ineligible for 

 
321 https://www.cnn.com/2018/06/02/us/thomas-fire-officially-out 
322 According to “Estimate of Thomas Fire Related Expenses Based on Known Items as of 23 January 

2018” worksheet. Provided by Mary Joyce Ivers, Director of Public Works, City of Ventura, CA. Shared on 

February 19, 2021.  
323 OPR. 2020. Ibid. 
324 Golding, J. Ibid. 
325 OPR. 2020. Ibid. 

https://www.cnn.com/2018/06/02/us/thomas-fire-officially-out
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reimbursement (Ventura DPW, 2018). Although the cost to a city, as a percentage relative 

to the State or Federal government, might seem small, the impact on the city’s cash flows, 

particularly for a small city regularly impacted by wildfires, is actually quite significant. 

The cash flow impact to the City of Ventura in this one case totaled $23,424,031. 

Table 11 below represents the total 

expenses from the Thomas Fire and the 

pursuant severe weather, as well as the 

City’s share of the costs. The original total 

breakdown of expenses can be found in 

Appendix B.  

Table 11 Expenses from Thomas Fire and associated severe weather and City share326 

Thomas Fire Expenses 

Expense Type Thomas Fire 

Total Cost ($) 

City Share (%) (incl. 

ineligible costs) 

Emergency Protective 

Measures 

Personnel $1,435,691 50% 

Supplies and Services $2,645,204 6% 

Debris Removal Personnel $7,978 88% 

Supplies and Services $500,000 6% 

Cal Recycle $39,330,000 6% 

Water Control Facilities Personnel $973 206%  

Water & Wastewater Supplies and Services $320,000 6% 

Parks, Rec, & Other 

Facilities 

Personnel $1,103 181% 

Supplies and Services $25,007 8% 

 
326 City of Ventura Department of Public Works (Ventura DPW). “Estimate of Thomas Fire Related 

Expenses Based on Known Items as of 23, January 2018.” 2018. Provided by Mary Joyce Ivers, Director of 

Public Works. February 19, 2021. (See Appendix B). 
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Recovery Permanent Projects $13,691,526 2% 

Contracts and Additional 

Staff (CD & CM) 

$1,250,000 66% 

City/County MOA  $750,000 69% 

City/County MOU Debris Removal 

Administration 

$162,000 59% 

Subtotal  $60,119,482 8% 

Thomas Incident Severe Weather #1 Expenses 

Expense Type  Total Cost ($) City Share (%) (incl. 

ineligible costs) 

Emergency Protective 

Measures 

Personnel $70,905 69% 

Supplies and Services $105,519 7% 

Subtotal $176,424 32% 

Although these expenses may vary 

by municipality, particularly with respect 

to their preparedness and available 

resources for a disaster, but also according 

to the severity and extent of a wildfire 

event, this evidence still provides a good 

estimate of the breakdown in 

responsibility. It also provides evidence of 

the total effort and resources that go into 

the control and cleanup of wildfires.

OTHER COSTS 

HEALTH AND ENVIRONMENTAL IMPACTS 

According to Keeley (2002), 

continued high frequency of fire can 

convert the chaparral shrub landscape 

entirely to ‘annual grasslands’, dominated 
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by native and non-native grass 

associations. 327  “Such type-conversions 

are unlikely without human subsidy 

because lightning-ignited fires are not 

usually associated with weather conditions 

capable of spreading fire in young stands 

of chaparral…,” (Keeley, p.308). This type 

conversion increases the likelihood of fire 

to continue year after year and, thus, 

increasing the need for firefighting 

resources. 

The costs associated with the losses 

in ecosystem services and environmental 

impacts, such as degraded water quality 

and reduced availability of water resources 

are, conversely, benefits associated with 

conservation (increased water resources 

and better water quality, etc.). These 

would-be benefits are described in more 

detail in the benefits section of Scenario 2 

but could equally be converted to costs in 

this scenario.  

Additionally, there are 

considerable public health impacts that 

need to be further quantified from the 

effects of smoke from wildfires that is now 

commonplace across California, which 

occur on top of the already dangerous smog 

levels. In 2020, California experiences the 

most widespread health-damaging wildfire 

smoke on record. 328  This, in addition to 

 
327 Keeley, Jon E. Ibid. p.308.  
328 Los Angeles Times. September 19, 2020. 

https://www.latimes.com/california/story/2020-09-

19/california-fire-smoke-health-risks 
329 Barboza, Tony. ‘L.A. began 2020 with a clean-

air streak but ended with its worst smog in decades.’ 

Los Angeles Times. December 6, 2020. 

https://www.latimes.com/california/story/2020-12-

hotter average temperatures from global 

warming (Los Angeles County hit 120 

degrees Fahrenheit for the first time ever in 

September 2020), speeds up the 

photochemical reactions in the air that 

form ozone pollution, a gas in smog. A 

total of 157 “bad air days” for ozone 

pollution were recorded across Los 

Angeles, Orange, Riverside, and San 

Bernardino counties in 2020, the most days 

above the federal health standard since 

1997, along with 30 bad air days for fine-

particle pollution, boosted by wildfire 

smoke, which was. 329  Yifang Zhu, 

Professor of Environmental Health 

Sciences at UCLA Fielding School of 

Public Health said that air quality 

regulators needed to factor the reality of 

wildfires and extreme heat as major drivers 

of smog into their decisions.330 

On the same token, fires that 

consume structures and inorganic 

compounds, along with vegetation, release 

untold toxins into the air and watershed, 

impacting both human and ecological 

health. Though these impacts can be 

difficult to quantify in economic terms, the 

avoidance of major fires and release of 

toxins will also reduce the likelihood that 

nearby communities are exposed to the 

immune effects of smoke and PM2.5.331 

06/2020-la-air-quality-southern-california-

pollution-analysis 
330 Barboza, Tony. Ibid. 
331 “Particulate matter, or PM2.5, is very small 

particles in air that are 2.5 micrometers (about 1 

ten-thousandth of an inch) or less in diameter. This 

is less than the thickness of a human hair. 

Particulate matter, one of six U.S. EPA criteria air 

pollutants, is a mixture that can include organic 

https://www.epa.gov/criteria-air-pollutants
https://www.epa.gov/criteria-air-pollutants
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“Scientists fear that the immune effects of 

smoke may even linger for 

months. A recent study in Montana found 

that smoky summers led to more severe flu 

seasons the following winter. Smoke 

particles can also gunk up the hairlike cilia 

that clean our lungs, making it harder to 

clear out viruses. And both smoke and 

Covid take a toll on the body’s respiratory 

and cardiovascular systems,” (Rosen and 

Fountain, 2021). 

In a 2012 report by Richardson et 

al., the authors quantified the economic 

costs of health effects from the largest 

wildfire in Los Angeles County’s recorded 

history at that point in time. The cost of 

health effects from exposure to pollutants 

from fire are often grossly underestimated 

because they ignore the cost of defensive 

actions and disutility. Richardson et al., 

factoring in the defensive behavior, 

calculated “willingness to pay for a 

reduction in one wildfire smoke induced 

symptom day”, to be approximately $84.42 

per exposed person per day – far greater 

than the $9.50 estimate for illness that has 

previously been calculated.332

BENEFITS 

Apart from existing property 

owners who already hold the undeveloped 

parcels in the foothills and may wish to and 

have a right to build according to 

regulations, there are few benefits to the 

community at-large for developing the 

land. That said, they may also wish to hold 

and preserve the land as private property 

without development.   

While the willingness to pay for 

property among individual property 

owners or developers may be high, the 

benefits of development in the foothills – 

 

chemicals, dust, soot and metals. These particles 

can come from cars and trucks, factories, wood 

burning, and other activities.” OEHHA. 

https://oehha.ca.gov/calenviroscreen/indicator/air-

quality-pm25  
332 Leslie A. Richardson, Patricia A. Champ and 

John B. Loomis. "The hidden cost of wildfires: 

Economic valuation of health effects of wildfire 

smoke exposure in Southern California.” Journal 

particularly to the public or public-facing 

entities, like the permitting city or county – 

are marginal. Dr. Wade Martin at the 

California State University, Long Beach, 

who is conducting research in Australia in 

at-risk fire areas to better understand how 

homeowners weigh the benefits and risks 

of living close to nature, finds that, 

generally “people [overestimate] being in 

nature as a positive and undervalue the risk 

from wildfire. The risk of having your 

home destroyed is really pretty small, but it 

is catastrophic when it happens.”333 

of Forest Economics: Vol. 18: No. 1, pp 14-35. 

2012. http://dx.doi.org/10.1016/j.jfe.2011.05.002 
333 Kelly, Hazel. ‘Understanding Fire.’ The 

California State University. Quote by Wade 

Martin, Ph.D., Professor of Economics 

at California State University, Long Beach. 

https://www2.calstate.edu/csu-

system/news/Pages/understanding-fire.aspx  

https://www.sciencedirect.com/science/article/pii/S0160412019326935?via=ihub
https://oehha.ca.gov/calenviroscreen/indicator/air-quality-pm25
https://oehha.ca.gov/calenviroscreen/indicator/air-quality-pm25
https://www2.calstate.edu/csu-system/news/Pages/understanding-fire.aspx
https://www2.calstate.edu/csu-system/news/Pages/understanding-fire.aspx


HOUSING NEEDS 

As Berg and Boyarsky aptly state, 

“Homebuilding not only fulfills some of 

the California dream but is an important 

force in driving the state’s economic 

growth. Government must support 

homebuilding rather than restrict it. Yet 

government has a basic responsibility to 

protect its residents and its environment. 

Inevitably, this produces conflict, which 

must be settled in the political arena, a 

process that has failed so far,” (Berg and 

Boyarsky, 2004, p.13). 

Housing is currently at a premium 

in Southern California and especially in the 

greater Los Angeles region. In April 2021, 

the median home price reached a historic 

high in California, surpassing $800,000, as 

more people look for homes in a severely 

constrained housing market.334 Particularly 

as a result of the covid-19 pandemic, fewer 

homes are on the market and some 

households have left denser urban areas for 

new jobs or to work remotely and find 

more space in exurban areas.  

Simultaneously, each city is also 

directed to meet its SCAG RHNA 

allocation for the 6th cycle for very low- to 

moderate-income affordable housing. 335 

One potential benefit of available, vacant 

greenfield parcels is that building a larger-

scale housing development is generally 

cheaper and easier for the developers. This 

 
334 “California median home price breaks $800,000 

in April with home sales remaining robust as 

spring home-buying season kicks off, C.A.R. 

reports.” California Association of Realtors. May 

17, 2021. 

is less true for hillside parcels that not only 

have to overcome steep slopes, limited 

access, affordable housing requirements to 

be near transit and jobs, and other barriers 

to development. Only one parcel in the 

selected study area parcels is currently 

zoned for more than one unit (at a 

maximum of three units).  

While some cities have been 

accused of evading their responsibility for 

attracting and permitting affordable 

housing to fulfill their needs, many cities 

feel the pressure to “turn over every little 

stone to find potential places to build.”336 

In some cases, thousands of units are 

needed (see Table 12). Though not all 

https://www.car.org/en/aboutus/mediacenter/newsr

eleases/2021releases/apr2021sales 
335 SCAG. 2019. Ibid. 
336 Anonymous. 

Jurisdiction 

Total 

Housing 

Need 

L.A. County Overall 813,082 

Sierra Madre 204 

Arcadia 3,206 

Monrovia 1,665 

Bradbury 41 

Duarte 886 

Azusa 2,646 

Glendora 2,270 

San Dimas 1,245 

La Verne 1,343 

Claremont 1,707 

Unincorporated L.A. 

County 89,842 

 

Table 12: Selected Jurisdictions 

Regional Housing Needs 

Assessment Allocation 
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parcels that are dedicated as opportunity 

sites are guaranteed to be developed or will 

be accepted by the California Department 

of Housing and Community Development 

(HCD) that approves the housing elements, 

it is evident not all cities treat their sites 

with the same level of precaution for 

natural hazards and social equity.  

In the process of looking at 

properties, the City of Claremont removed 

parcels in the hillsides as options altogether 

and then overlaid the fire severity zone 

map over potential parcels. 337  Despite 

limiting their search away from the 

vulnerable hillsides, one opportunity site is 

still located in a high fire severity zone 

because of the surrounding open space. As 

one Planner explained, however, it would 

essentially serve as infill and developing 

the parcel could reduce the potential spread 

of wildfire.338 This vacant parcel, known as 

Clara Oaks (northwest site in  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17), is in Claremont's 

Housing Element, but has also been 

earmarked by conservationists as being of 

particularly high watershed value 

(absorption/flood control and infiltration). 

The Claremont Wildlands Conservancy 

has been organizing to purchase this land. 

This type of project requires an 

Environmental Impact Report (EIR) 

through CEQA, experts to guide the policy, 

and significant mitigation that would likely 

make the project only marginally 

financially feasible.  

 

 

 

 

 

 
337 Veirs, Chris. Principal Planner. City of 

Claremont. Virtual Interview. February 11, 2021. 

 

 

 

 

 

338 Veirs, Chris. Ibid. 
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Figure 17: Claremont Citywide Inventory of Vacant and Underutilized Properties for 

Potential Residential Development339 

 
 

 
339 Figure 8-2. 2018-2021 Housing Element. Claremont General Plan. City of Claremont. p.8-87. 



TAX BASE 

Property taxes comprise the largest 

percentage (73.1%) of locally generated 

revenues in the 2021-22 Recommended 

Budget for Los Angeles County by far, 

totaling $6.577 billion of the $9.002 billion 

budget, though locally generated revenues 

account for only 25% of total County 

revenues ($36.184 billion).340 The money 

collected from property taxes provides 

capital to nearly every department activity. 

There is, therefore, a major incentive to 

produce additional revenues from property 

taxes, among other sources, to expand and 

maintain services.  

Permitting new development that 

contributes to the tax base is one way to 

increase revenues and avoid significant tax 

increases on existing properties. While 

cities like Glendora, for example, only 

receive approximately ten cents on the 

dollar in property taxes341, as it becomes 

divided among other levels of government, 

other communities may have fee structures 

established such that they may need to 

continue development to pay the overhead 

for their staff. 342  Impact fees for 

development paid to cities may provide 

some short-term financial gain to cities, 

though the Principal Planner in the City of 

Claremont argued that is not the case in 

Claremont as the fees are not that high 

considering the cost of reviewing plans and 

 
340 FY 2021-22 Recommended Budget Volume 

One. County of Los Angeles. p.7. 
341 Kugel, Jeff. Community Development Director, 

City of Glendora. Virtual Interview. February 11, 

2021. 

potential issues and processing 

applications whether or not they agree with 

them.343 

An acquisition program may result 

in diminished property taxes, though for 

many of the parcels in the WUI of the 

Study Area, the likelihood of development 

is already quite low. And, as discovered by 

Berg and Boyarsky (2004), the Foothill 

cities that are part of the CFPD are actually 

receiving far greater benefit to their 

residents for fire protection than they could 

342 Veirs, Chris. Ibid. 
343 Veirs, Chris. Ibid. 
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possibly contribute in property taxes alone 

to achieve the same level of service.344 

SCENARIO 2: LAND ACQUISITION AND CONSERVATION 

Scenario 2 is the alternative to the 

existing practices and includes analysis of 

the risks, costs, and benefits associated 

with land acquisition and conservation of 

the selected parcels in the Study Area. This 

scenario is considered for several key 

reasons. First, acquisition and conservation 

are considered opposite solutions to 

development, which would have the 

greatest reduction in risk to human life and 

property from wildfire. Second, the State 

of California is supporting more efforts 

that include nature-based solutions for 

climate change planning and adaptation 

rather than hard, or gray, infrastructure.345 

Third, this analysis allows comparison to 

the case studies from Victoria, New York, 

and New Jersey. 

Improved land-use policies and 

fire-smart development can help to 

minimize future devastation in the built 

environment, which includes limiting or 

eliminating development in high-risk 

wildfire areas and requiring fire-resistant 

materials and landscapes where there is 

development. “In California, every 

impediment [to smarter land use] comes 

back to money and competing priorities...it 

really comes down to what local 

governments, economically speaking, are 

incentivized to do,” (Edith Hannigan).346 

This may require more streamlined agency 

alignment for land management, fire 

suppression, and emergency services and a 

deliberate step away from our continued 

focus on fire suppression in the name of 

protecting property. It will also mean 

adopting a resolute willingness to say no to 

 
344 Berg and Boyarsky. Ibid. 
345 ‘Expanding Nature-Based Solutions.’ 

California Natural Resources Agency (CNRA). 

Accessed May 2021. 

https://resources.ca.gov/Initiatives/Expanding-

Nature-Based-Solutions  

new development in fire-prone areas, 347 

which has already been demonstrably 

difficult to find commitment in this study 

among some of the most active and 

knowledgeable members of fire research 

and management. 

By Executive Order, a State goal 

was established to conserve at least 30 

percent of California’s land and coastal 

waters by 2030. By 2022, the California 

Natural Resources Agency (CNRA) was 

directed to develop a strategy to achieve 

this in a manner that safeguards the State’s 

economic sustainability and food security; 

protects and restores biodiversity; enables 

enduring conservation measures on a broad 

range of landscapes; builds climate 

resilience, reduces risk from extreme 

climate events, and contributes to the 

State’s effort to combat climate change; 

346 Quote by Edith Hannigan, Statewide manager 

of the California Board of Forestry and Fire 

Protection’s land use planning policies, in Roman 

et al. Ibid. 
347 Roman et al. Ibid. 

https://resources.ca.gov/Initiatives/Expanding-Nature-Based-Solutions
https://resources.ca.gov/Initiatives/Expanding-Nature-Based-Solutions
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and, lastly, expands equitable outdoor 

access and recreation for all 

Californians.348 

Currently, there are gaps in 

regional support for conservation. The 

communities that have been most 

successful with conservation have strong 

conservancies that have been led by 

passionate community members in alliance 

with city staff and council members. 

Meanwhile, other cities have not 

historically had that critical mass of 

support for conservation. Due to the 

resource-intensive nature of acquiring 

land, and the need to be responsible 

stewards of land (especially considering 

operations and management costs), WCA 

determined it was important to first 

consider the regional context of the 

agency’s conservation priorities before 

focusing on specific non-urgent 

acquisitions.  

Generally, when many of these 

foothills conservation lands were acquired 

by WCA and other conservation-minded 

entities, the costs involved with 

maintenance were not fully anticipated. In 

some cases, it was not anticipated that 

public access would bring additional costs 

(e.g., maintenance, patrolling, addressing 

safety, and controlling trash and invasive 

species). Additionally, recent years have 

seen extended drought conditions, wildfire 

of unprecedented frequency and scale, and 

unprecedented proliferation of invasive 

 
348 CNRA. Ibid. 
349 ‘San Gabriel Mountain Foothills Acquisition 

Master Plan.’ Bond Accountability. California 

Natural Resources Agency. 

species. At the same time, dense housing 

developments that bring invasive and 

exotic species are still being built right up 

against the slopes that are known to be 

prone to landslide and fire.  

WCA’s San Gabriel Mountains and 

Foothills Open Space Acquisition Master 

Plan project 349  came about to clarify 

regional conservation priorities in the 

foothills that are part of the agency’s 

purview. Through the Master Plan project, 

a prioritized acquisition strategy is being 

developed and a recommended resource 

management and operations strategy to 

preserve habitat and open space, improve 

watershed health, and increase public 

access for compatible uses, such as multi-

use trails and related passive recreational 

amenities along the foothills.350  

RISKS AND CHALLENGES 

Current land use regulations in each 

of the ten cities and L.A. County already 

limit most development for many of the 

remaining WUI parcels (the steepest 

areas). Thus, some amount of conservation 

is already likely. Within some of the 

development scenarios, conservation of at 

least of the steepest portions of the parcels 

may be a condition for development on the 

buildable parts. 

The properties under conservancies 

are generally insured as a group. However, 

there may be some instances where an 

individual property poses too much of a 

https://bondaccountability.resources.ca.gov/Project

.aspx?ProjectPK=19943&PropositionPK=49 
350 WCA. Ibid. 
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risk to purchase for small conservation 

organizations. However, there may be 

some instances where an individual 

property poses too much of a risk to 

purchase for small conservation 

organizations. Conservancies must avoid 

developer-driven mitigation, a pattern 

where developers donate steep unbuildable 

and hazard-prone land to conservation in 

order to obtain permits to build on the 

flatter part of the land. This example is not 

unique, but “part of a pattern where 

developers donate steep unbuildable and 

hazard-prone land to conservation in order 

to obtain permits to build on the flatter part 

of the land.”351 The conservancies are left 

with the challenge of managing the 

associated risks when permitting staff in 

the cities that grant these permits for 

development are not educated about 

conservation or aware that managing even 

open space land requires resources. 

Moreover, additional challenges and risks 

are mounting for owners of open space 

with climate change, urban heat island 

effect, invasive plant species (which alter 

habitat and leave it more fire-prone), and 

the use of open space lands by large 

numbers of people who have been 

displaced from traditional housing.  

Not least of the concerns for 

landowners is the growing risk of wildfire. 

Between the 1968 Canyon Inn Fire and the 

more recent Ranch2, Colby, and Bobcat 

fires,  nearly every selected parcel in this 

Study Area has been impacted by wildfire 

and/or debris flows at least once, if not 

more.352  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18 shows the outlines of all 

wildfires from 1966 through 2019, 

documented by Los Angeles County Fire 

Department and CAL FIRE. The origins of 

a few of the fires are still unknown, but 

they are often ignited by lightning, power 

line sparks, human activity, or animal 

 
351 WCA. Ibid. 
352 Named wildfires that have occurred in the 

region, although there have been many more 

before 1966, as well as smaller, unnamed 

brushfires. 

interference with electrical equipment. The 

Canyon Inn Fire likely started on property 

owned by WCA, decades before they 

owned it, while the Ranch2 Fire started at 

the base of lands they were considering for 

acquisition. 353  Many of the conservation 

353 Based on written interview questions with staff 

at Watershed Conservation Authority. Received on 

March 1, 2021. 
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lands WCA owns in the Azusa foothills 

were thoroughly burned in the Colby Fire.  

Models used by the State to project 

fire risk in the past can capture the impact 

of warmer temperatures on fire and have 

suggested, in contrast to wildfire incident 

data showing human-related causes, that 

public lands, those with not many people, 

have tended to be most vulnerable to 

wildfire. 354  Dr. Westerling suggests, that 

the biggest drivers of wildfires in 

California are not just temperature, but 

wind and lightning. “Large plume-

dominated wildfires in the summer 

can create their own winds that increase 

fire severity, while fires driven by fall wind 

events are also difficult to 

control. Lightning events can produce a 

large number of ignitions over a significant 

part of the state in a single day, quickly 

overwhelming locally available fire 

suppression resources,” (Westerling, 

2021). Due to limitations of available data 

and representation of climate factors, 

models do not predict lightning and it is 

difficult to engineer into a statistical model.  

While many open space lands have 

historically been managed through passive 

management (i.e., a ‘hands-off’ approach), 

the public now has high expectations for 

publicly owned land. Yet, some of the 

lands passed on to the WCA from other 

 
354 Westerling, Ph.D., Anthony LeRoy. Ibid. 

conservancies do not come with an 

endowment for operations and 

maintenance costs – which are necessary 

expenses to ensure the safety, sanitation, 

and management of the land. “If land is 

acquired by a public agency, people feel 

entitled to have recreational access. On the 

other hand, if access is provided, this 

leaves the agency responsible for safety, 

vandalism, trash, sanitation, maintaining 

trails, and attempting to manage the spread 

of invasive plants.”355 When risk of fire is 

perceived as high, people tend to point 

fingers at the conservation entities for not 

being able to manage fire-prone weeds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

355 Based on written interview questions with staff 

at Watershed Conservation Authority. Received on 

March 1, 2021. 



Figure 18: Historical Wildfire Perimeters within Study Area (1966-2019)356 

 

It can take many years following a 

fire to restore land and its watershed to its 

previous ecologic state, and recovery is not 

guaranteed. There is a concern that when 

fires occur too frequently, as they have 

been, that type conversion will occur. 

Essentially, fire-prone fields of invasive 

grasses will replace the original native 

vegetation such as coastal sage scrub. 

Coastal sage scrub and native plant 

communities, have deep roots that promote 

infiltration, thus preventing flood 

downstream. Their deep roots also hold 

soil better than the shallow roots of many 

invasive grasses. 

COSTS  

ACQUISITION 

Entities that have taken initiative to 

acquire and conserve land historically have 

been either a non-profit land trust, 

 
356 Historic Fire Perimeters shapefile, Years 1966-2019. Los Angeles County Fire Department. Updated 

April 13, 2021. Accessed November 2020. 

https://geohub.lacity.org/datasets/19448753fba44fac8c0443887e76078a_0/explore 

conservation organization, or other 

government entity. Whereas a land trust 

can manage the land according to their own 

principles and are not required to provide 

public access, property acquired by a 
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government conservation agency generally 

is expected to provide at least some public 

access. This adds risks for the organization 

and costs for safety and more maintenance. 

As for the WCA, a partner in this 

study and a Joint Power Authority (JPA), 

even urban park projects have components 

that are part of a broader scheme for 

watershed restoration. The WCA is 

relatively new as an agency and newer still 

to acquiring land yet owns and manages 

approximately 500 acres of open space 

land. While some of the properties include 

river parks in densely developed urban 

areas (i.e. the Duck Farm, Parque Dos 

Rios, and Walnut Creek in San Dimas), 

other properties include undeveloped 

foothills lands. The mission of the agency 

is “to provide for a comprehensive 

program to expand and improve the open 

space and recreational opportunities for the 

conservation, restoration, and 

environmental enhancement of the San 

Gabriel and Lower Los Angeles Rivers 

Watershed area consistent with the goals of 

flood protection, water supply, 

groundwater recharge and water 

conservation,” (WCA, 2021). From the 

founding documents, the mission also 

includes acquisition and protection of 

lands to meet these purposes.357 

Consultants advising on WCA’s 

acquisition prioritization plan have 

 
357 Based on written interview questions with staff 

at Watershed Conservation Authority (WCA). 

Received on March 1, 2021. 
358 Poenar, Roxana. ‘Top 50 Most Expensive 

Neighborhoods in LA County.’ Property Shark. 

August 3, 2017. 

documented regional biological resources 

on unprotected lands that have not been 

fully documented in the public record. 

Other lands have specific watershed 

function benefits, such as infiltration 

potential. Still others have potential to 

contribute much needed passive recreation 

opportunities. The study prioritizes 

connecting to other protected lands to 

preserve natural processes in their entirety. 

The decision to acquire land is often a 

combination of opportunity (a willing 

seller) and the ability to fund such an 

acquisition (a favorable grant opportunity). 

However, it is hoped that a higher level of 

knowledge in our foothills communities 

about the ecosystem services provided by 

conservation lands can help garner public 

interest in conservation. 

Costs arise not only from 

purchasing privately owned land, but also 

through lost City revenues from land sales 

and property taxes. Land prices in Los 

Angeles County are extremely high – some 

of the highest in the country. For example, 

in 2017 the City of Bradbury had the 8th 

highest median home sales price at 

$4,300,000. 358  By 2020, Los Angeles 

County had the 12th highest standardized 

land value in the United States at $531,300 

per ¼-acre for a single-family parcel.359 

This is especially true in the foothills, 

where there has been land speculation 

https://www.propertyshark.com/Real-Estate-

Reports/2017/08/03/top-50-most-expensive-

neighborhoods-in-la-county/ 
359 William Larson (FHFA), Jessica Shui (FHFA), 

Morris Davis (Rutgers), Stephen Oliner (AEI). 

‘Working Paper 19-01: The Price of Residential 
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driving up costs. 360  An ACCE Institute 

report found that in the City of Los Angeles 

alone, nearly “22 square miles of vacant 

lots, a massive amount of land [is] going 

undeveloped to benefit corporations and a 

small class of investors. With only a tiny 

fraction of people having investments of 

any kind, this massive concentration of 

ownership represents a speculative 

property market set up to build wealth for 

the few, not the many,” (Ferrer et al., 

2021). The actual cost of purchasing land 

can be in the multi-million-dollar range, 

depending partly on the asking price for the 

parcel.  

The 206 selected parcels cover 

4,000 acres of land and account for a total 

value of $75,632,416, including existing 

improvements on seven parcels. This 

equates to an average of just over $367,000 

per parcel, or $18,907 per acre. 361 

Therefore, the assessed value, while high, 

does not necessarily equate to the actual 

sales price either due to speculative buying 

or willingness to pay in a highly 

competitive housing market like Los 

Angeles. 

Table 13: Acreage and Assessed Property Values of Select Parcels by Jurisdiction (Appendix 

C) 

 
 

A state entity can only buy land at 

assessed fair market value, which puts 

them at a disadvantage in purchasing land 

 

Land for Counties, ZIP codes, and Census Tracts 

in the United States.’ Federal Housing Finance 

Agency. November 9, 2020. Accessed May 2021. 

https://www.fhfa.gov/PolicyProgramsResearch/Re

search/Pages/wp1901.aspx 
360 Alexander Ferrer, Terra Graziani, Jacob 

Woocher, Zachary Frederick. ‘The Vacancy 

when sellers are commonly entertaining 

higher offers in cash. In some cases, the 

entity must receive several grants to cover 

Report: How Los Angeles Leaves Homes Empty 

and People Unhoused.’ ACCE Institute. 

https://www.acceinstitute.org/thevacancyreport  
361 Data collected by author from Los Angeles 

County Assessor. Accessed March 2020. See full 

dataset in Appendix C. 

Jurisdiction # of Lots Acres

Land Value ($) 

(Assessed 2020)

Improvement 

Value ($) Total Value ($) Average $/acre

Sierra Madre 12 224.1 8,670,276.00$     3,671,616.00$     12,341,892.00$  55,075.66$          

Arcadia 3 79.89 1,072,097.00$     -$                      1,072,097.00$     13,418.85$          

Monrovia 5 69.02 1,072,097.00$     -$                      3,120,624.00$     45,212.72$          

Bradbury 9 316.75 4,954,963.00$     -$                      4,954,963.00$     15,643.21$          

Duarte 1 34.26 89,742.00$          -$                      89,742.00$          2,619.72$            

Azusa 8 347.2 6,963,771.00$     244,063.00$        7,260,861.00$     20,911.44$          

Glendora 42 633.5 7,472,613.00$     831,980.00$        8,304,593.00$     13,108.77$          

San Dimas

*many are in new 

subdivision 99 728.8 23,738,094.00$  70,261.00$          23,808,365.00$  32,667.78$          

La Verne 5 83.0 3,636,694.00$     -$                      3,636,694.00$     3,636,694.00$     

Claremont 2 103.4 425,008.00$        -$                      425,008.00$        4,110.12$            

Unincorp. 20 1380.2 10,617,577.00$  -$                      10,617,577.00$  7,692.53$            

Total 206 4000.2 68,712,932.00$ 4,817,920.00$    75,632,416.00$ 18,907.34$         
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the cost of purchasing land. WCA depends 

on grants to cover all costs, but most grant 

sources do not cover management and 

maintenance expenses. Thus, ensuring a 

reliable funding source for managing lands 

remains a challenge for these 

organizations.  

A land trust or other conservation 

entity, such as the WCA or MRCA, must 

apply for grants to acquire the funding to 

purchase land. In this case, the WCA is 

entirely grant-funded, and often must 

compete against other high-cost priority 

sites across California that are also looking 

for funding. The funding entities also often 

have specific funding priorities. Much of 

the available funding for watershed 

conservation is already earmarked for the 

Sierra region, while habitat funding often 

goes to areas that look more like 

“wilderness” rather than the highly 

engineered, channelized rivers in L.A. 

County. “Making the case for flood 

protection or habitat protection, wildlife 

protection, watershed restoration in our 

territory has been a challenge when 

competing with projects throughout the 

state and county.”362  

When competing for grant funds, 

these agencies can be disadvantaged 

because of the complex nature of the 

urban/peri-urban territory. For carbon 

capture funding, the chaparral and coastal 

sage scrub, the native vegetation types, do 

not compete favorably against projects that 

 
362 Based on written interview questions by staff at 

Watershed Conservation Authority. Received on 

March 1, 2021. 

have forests of large trees. For watershed 

benefits and floodplain money, the 

channelized and dammed urban streams do 

not compete against waterways that have 

been less impacted by development. For 

wildlife habitat funding, it is difficult to 

make the case that the urban and urban-

adjacent lands are significant wildlife 

habitat compared to parts of the state that 

have more charismatic endangered species, 

more pristine habitat, and better 

documentation. 

Even a donation can be very costly, 

including due diligence, contracts, and 

staff time that is required to complete 

paperwork for even the simplest 

acquisition.363 Conducting due diligence 

and legal counsel are basic costs that can 

run up thousands of dollars. Still, there is 

concern over liability of damages or lives 

lost and associated costs due to a fire or 

landslide on some of the steeper parcels, 

and that it presents too much financial risk 

for a small organization, particularly if it 

does not fit well with their mission. 

If both parties can easily agree on 

the terms of the transfer of ownership, the 

process may only take a couple months to 

complete. However, there are many factors 

and competing offers that can complicate 

and extend the length of these transactions. 

Combined with a public agency’s need to 

secure grant funding for each acquisition, 

this can take even more time, between 

applying for grants, waiting for 

363 Based on interview with MRCA, March 12, 

2021 and written interview questions by staff at 

Watershed Conservation Authority, received on 

March 1, 2021. 
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applications to be juried, and the grant 

distribution process. 

The other financial consideration is 

that if cities create policies or standards 

that seem capricious and remove the 

(potential) value of property, so owners 

don't have any option to build, they can sue 

cities for takings. “The City has to 

essentially buy their property. The City has 

attempted to solve that problem through its 

hillside development ordinance that 

transfers development rights from remote, 

relatively undevelopable parcels to 

“cluster” areas that have flatter terrain and 

are more appropriately located near 

existing development or roadways,” 

(Veirs, 2021). The donor parcels are often 

very unsafe to develop due to steep terrain 

and high fire risk, and would result in 

aesthetically unattractive development, 

and have negative impacts on wildlife and 

ecosystems. 

MAINTENANCE AND 

VEGETATION MANAGEMENT 

Maintenance compliance can be the 

most difficult and costliest part of fire 

prevention for landowners in the foothills. 

After acquisition and transfer of private 

land to a public or conservation entity, the 

cost and hardship associated with 

inspections and enforceable compliance of 

private properties becomes minimized. 

Though, just as with private landowners, 

these public-facing entities are responsible 

for weed abatement and clearance and will 

 
364 ‘Prescribed Burns.’ U.S. Department of 

Agriculture (USDA), Forest Service. Accessed 

receive an annual ‘Brush Clearance’ notice 

from the L.A. County Fire Department. 

Each spring, the agencies work with their 

staff, rangers, and camp (fire) crews to 

meet the Fire Department’s requirements 

through thinning, mastication, and small-

scale prescribed burns. 

“Prescribed fire is a planned fire 

used to meet management objectives,” 

(USDA Forest Service) and is often touted 

as a method for reducing risk of wildfire.364 

Prescribed fires (also referred to as 

prescribed burns) not only reduce 

hazardous fuels in overgrown areas to 

reduce the potential of more extreme fire, 

but they are also known to minimize the 

spread of pest insects and other unwanted 

species that threaten native species, 

improve habitat for threatened and 

endangered species, recycle nutrients back 

to the soil, and promote the growth of trees 

and other plants.365  

Some fire officials consider 

prescribed burns an under-utilized program 

that is an effective way to eliminate 

unmanaged vegetation. The Assistant Fire 

Chief stated that it is a challenge and costly 

to implement such a program due to 

restrictions by the South Coast Air Quality 

Management District (AQMD), 

environmentalist concerns, and California 

Environmental Quality Act (CEQA) and 

National Environmental Protection Act 

(NEPA) requirements. “We have been 

doing prescribed fires for as long as I can 

remember, but on a very minimal basis,” 

March 2021. https://www.fs.usda.gov/managing-

land/prescribed-fire  
365 ‘Prescribed Burns.’ Ibid. 

https://www.fs.usda.gov/managing-land/prescribed-fire
https://www.fs.usda.gov/managing-land/prescribed-fire
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Inman stated. Yet, “they have not been 

embraced as much as they should be,” 

(Inman, 2021). The LACoFD works in 

conjunction with the Forest Service doing 

pile burning, especially in the front country 

areas down to the forest boundaries. 366 

They have been trying to extend that 

practice into the actual interface zones 

where the forest meets communities.367  

Burn plans are developed by 

specialists for prescribed fires, identifying 

the best conditions (i.e., temperature, 

humidity, wind, moisture, dispersal of 

smoke) under which vegetation will burn 

to get the desired results safely.368 Under 

these controlled conditions, prescribed 

burns can be much more advantageous and 

cost-effective, particularly considering the 

loss of life and property that goes along 

with wildfires.  

However, there is some disconnect 

between stakeholders in the understanding 

of the value of prescribed burns as a fire 

prevention method in the Los Angeles 

region. Some residents fear the unintended 

spread of the fire near their homes and 

given the number of residents at risk in the 

L.A. County area, “when they see smoke in 

the air, there is an instant fear factor. And 

so, education and having the proper 

amount of resources available in the event 

that there is an escape is paramount,” 

(Inman, 2021). With the extreme fire 

seasons occurring over the last several 

years and with more effort toward public 

 
366 Inman, Mike. Ibid. 
367 Inman, Mike. Ibid. 
368 Prescribed Burns.’ Ibid. 

education, “people are a lot more open to 

vegetation management,” (Inman, 2021) 

whether through prescribed burns, cut and 

lay, or other mechanical means.  

On the other hand, many chapparal 

lands in the San Gabriel Mountains and 

throughout Southern California have been 

burned so frequently that it is often not the 

most ecologically or cost-effective 

treatment, like it is in densely forested 

areas. Much of the landscape that was once 

dominated by coastal sage brush and 

chapparal has been reduced to non-native, 

invasive vegetation that thrives in the 

charred, cleared soil, but is also highly 

flammable and quick to burn.369  

The Mountains Recreation & 

Conservation Authority (MRCA), also a 

State JPA, focusing on the western part of 

Los Angeles County and into parts of 

Orange County, is working on alternative 

methods for forest clearing, through a 

Regional Forest Fire Capacity Grant 

Program administered through the State’s 

Natural Resources Agency.370 In key areas 

that have been identified by LACoFD and 

others, they will be hiring and using youth 

crews and training them to whip weeds and 

avoid cutting young trees. They are also 

implementing a program to plant walnut 

centurions and oak trees to create more 

shaded areas, under the theory that oak 

trees can serve as an ember screen. “They 

might burn, but there won’t be a straight 

path into the flammable non-native 

369 According to interviews with MRCA and 

WCA. 
370 Rorie Skei, Chief Deputy Officer. MRCA. 

Virtual Interview April 2021. 
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grasses,” (Skei, 2021). Some invasive 

grasses and weeds, such as black mustard, 

thrive in environments with frequent fire 

and prevent germination of endemic plants.  

The MRCA spends nearly 

$1million per year just on urban interface 

fuel modification in their territory. As 

Rorie Skei, Chief Deputy Officer stated, “It 

would be much more if we did everything,” 

(Skei, 2021). That work is done with their 

own labor – MRCA has its own Fire 

Division with fully trained professionals 

who do clearance work and contract with 

vendors, “which is more and more 

important in terms of land acquisition.”  

The California Environmental 

Quality Act (CEQA) regulations have now 

subjected brush clearance and prescribed 

burns to review due to physical changes in 

the environment, which may include 

cutting trees, brush, limbs; using heavy 

equipment off-road; creating dust, smoke, 

or noise; exposing mineral soil; disturbing 

species or reducing habitat; and changing 

aesthetics. 371  Cutting away too much 

vegetation also potentially comes at a price 

to nature and society. “Associated negative 

effects of brush clearance upon water 

recharge, runoff and habitat have been 

asserted in scientific studies, but never by 

a public agency,” (Berg and Boyarsky, 

p.94).  

 
371 Robertson, Allen S. “CEQA and Fuels 

Treatments.” Environmental Protection. California 

Department of Forestry and Fire Protection (CAL 

FIRE). PowerPoint presentation. Accessed April 

2021. 

https://www.fws.gov/cno/fire/1_CEQA%20and%2

In addition to being costly and 

labor-intensive, brush clearance can may 

harm the environment in ways that reduce 

habitat for native species, promote erosion, 

prevent groundwater recharge and speed 

up storm runoff (again impeding 

groundwater percolation). 372  Though 

clearance has obvious benefits, Berg and 

Boyarsky (2004) point out that there needs 

to be further study of the potential 

downstream costs, and whether vegetation 

removal is effective at the levels enforced 

by fire departments and the California 

F.A.I.R. Plan Association.373  Still, it has 

proven useful and likely will stay an 

indispensable part of local efforts to abate 

wildfire losses, especially as techniques 

become more advanced and widely 

accepted. To this end, further investigation 

may be needed to understand the 

successive impacts to native ecologies 

from burns and clearance, but targeted and 

regular weed abatement strategies may be 

the most effective. 

Although the County of Los 

Angeles is self-insured and does not have 

to go through an insurance company for 

prescribed burns 374 , there is currently 

almost no insurance available for such 

work otherwise. 375  As the DOI Senior 

Climate Policy Advisor stated, “Even 

though it's this really beneficial technique 

that has been known for decades, and that 

0Fuels%20Treatments_Allen%20Robertson%20C

AL%20Fire.ppt  
372 Berg and Boyarsky. Ibid. p. 95. 
373 Berg and Boyarsky. Ibid. p. 94. 
374 Inman, Mike. Ibid. 
375 Halberstadt, Deborah. Ibid. 
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forest colleges and tribes rely on, and it has 

been used for millennia, we don't have 

insurance to cover it. And so, people are 

kind of nervous about using it,” 

(Halberstadt, 2021). This is one area that 

the Department is exploring now about 

who and how to provide this type of 

insurance. 

All this said, vegetation 

management and weed abatement of any 

kind becomes strikingly easier when there 

are fewer landowners and interests 

involved. Thus, acquisition of a contiguous 

area in the foothills would reduce the cost 

associated with management. WCA was 

advised by another conservancy that, 

approximately $1500/acre would be 

needed in an endowment with interest to 

cover basic maintenance costs, not 

accounting for additional management.  

Finally, vegetation management is 

a major component, but not the only 

component of the maintenance required for 

publicly accessible land. Landholders must 

address regular trail maintenance to 

prevent erosion and ensure public safety, 

patrol the lands, and perform cleanup of 

any debris and litter, among other things.  

BENEFITS  

The San Gabriel Mountains and the 

Angeles National Forest, which abut the 

northern boundary of the Study Area, offer 

opportunities for recreation, in addition to 

providing clean air and water for over 

330,000 residents376 of the ten cities of the 

Study Area alone, along with the dense 

 
376 2019 5-Year Estimate. U.S. Census Bureau.  

urban population of over ten million in Los 

Angeles County. 

The benefits of land acquisition and 

conservation can largely be summed up as 

cost-avoidance associated with the major 

prevention, planning, utility, and 

construction work, as well as fire 

protection, road and park closures, 

cleanup, and rebuilding that occur as 

described in the previous scenario. And, 

unlike parcels that have already been 

developed, there is no need for relocation 

assistance or demolition of structures for 

these undeveloped parcels. There are also 

benefits of conservation beyond these 

obvious economic impacts, including the 

ability to perform vegetation management 

more effectively, reduced impacts from 

fire on human health, better human health 

outcomes with greater availability of open 

space and vegetation, and improved 

ecological health of watersheds and 

habitats. However, there have been recent 

efforts to quantify and monetize such 

benefits – some of which are described 

herein. 

RECREATION 

The first obvious benefit of 

acquisition land in the foothills is the 

opportunity for extension of public parks, 

such as the Angeles National Forest. Open 

space allows for greater access to and 

opportunity for recreational activities for 

residents and visitors alike. Hiking, 

mountain biking, camping, fishing, 

swimming, rafting, picnicking, and 

downhill skiing are just some of the 
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recreational activities that currently draw 

people to the Angeles National Forest and 

nearby parklands. 377  “Over 2.8 million 

people visit the Angeles National Forest to 

recreate annually, which represents an 

economic value of over $232 million to 

them.”378 Visitors to the Angeles National 

Forest spend about $61 million during their 

trips 379  and contribute more than $29.7 

million toward wages and income of local 

businesses.380  

Similarly, The Trust for Public 

Land (2017) found that visitors to the City 

of Los Angeles’ parks alone spend an 

estimated $415 million each year and 

generate $27.5 million in tax revenues for 

the local economy, while residents 

“receive a benefit of $334 million for the 

recreational use of these park facilities,” 

(The Trust for Public Land, p.5). The 

benefits of visitors to the Angeles National 

Forest, meanwhile, directly support Park 

staff, but also extend to the local economy 

of the Study Area, which include tax 

 
377 ‘Nature’s Benefits – Angeles National Forest.’ 

U.S. Forest Service. United States Department of 

Agriculture. August 2020.  

https://www.fs.fed.us/emc/economics/documents/a

t-a-glance/benefits-to-people/pacificsw/BTP-

Angeles.pdf 
378 NVUM, R5 Calculations based on GTR-957 – 

Rosenburger et al., 2017 - 

https://www.fs.usda.gov/ treesearch/pubs/54602 
379 2R5 Calculations based on GTR-961 – White, 

2017- 

https://www.fs.fed.us/pnw/pubs/pnw_gtr961.pdf 
380 

3https://www.fs.fed.us/emc/economics/contributio

ns/at-a-glance.shtml 
381 Job and Income Contributions. At A Glance-

Region. 2014. 

revenues from increased local business and 

restaurant patronage. The Angeles 

National Forest supports approximately 

$114 million annually in labor income for 

wage earners and local businesses. 381 

Overall, the Angeles National Forest 

contributes to approximately 1,920 jobs 

annually,382 with the largest share held by 

the Forest Service itself.  

Additionally, The Trust for Public 

Land concluded, parks and trail systems 

increase the value of nearby residential 

properties “because people enjoy living 

close to parks and trails and are willing to 

pay for the proximity,” (2017, p.5). This 

has been corroborated by many other 

studies, including an early study by the 

Rivers, Trails and Conservation Assistance 

National Park Service (1995).383 Parks in 

the nearby City of Los Angeles were 

estimated to raise the value of nearby 

residential properties by $2.29 billion and, 

thereby increasing property tax revenues 

by $27.2 million a year.384 For the City of 

https://www.fs.fed.us/emc/economics/contribution

s/ at-a-glance.shtml 
382 Jobs and Income Contributions. 2014. Ibid. 
383 ‘Economic Impacts of Protecting Rivers, Trails, 

and Greenway Corridors – A Resource Book.’ 

Rivers, Trails and Conservation Assistance 

National Park Service. Fourth Ed. (Rev.). 1995. 

https://www.railstotrails.org/resourcehandler.ashx?

id=4250 
384 ‘The Economic Benefits of the Public Park and 

Recreation System in the City of Los Angeles, 

California.’ The Trust for Public Land. May 2017. 

p.5. 

https://trails.lacounty.gov/Files/Documents/125/C

A_LA%20Economic%20Benefits%20Report_Low

Res.pdf  

https://www.railstotrails.org/resourcehandler.ashx?id=4250
https://www.railstotrails.org/resourcehandler.ashx?id=4250
https://trails.lacounty.gov/Files/Documents/125/CA_LA%20Economic%20Benefits%20Report_LowRes.pdf
https://trails.lacounty.gov/Files/Documents/125/CA_LA%20Economic%20Benefits%20Report_LowRes.pdf
https://trails.lacounty.gov/Files/Documents/125/CA_LA%20Economic%20Benefits%20Report_LowRes.pdf
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Los Angeles, these estimates are 

conservative because they do not account 

for the marginal property value increases 

beyond 500 feet from a park, though 

evidence exists of such increases, 

especially as the size and amenities of the 

park increase.385 Given the size of the City 

of Los Angeles and its park system, 

however, this is not comparable for any 

individual city in the Study Area, but may 

be similar aggregated across the Foothills 

cities.  

HEALTH AND WELLBEING  

There are clear and significant 

benefits for health, wellness, and the 

overall reduction of healthcare costs linked 

to availability of open space and recreation 

opportunities. Research shows that park 

use translates into increased physical 

activity, resulting in medical care costs 

savings. Approximately 106,000 adult 

residents use Los Angeles parks, trails, and 

recreation centers exclusively to engage in 

physical activity at a level sufficient to 

generate measurable health benefits, 

yielding an annual medical cost savings of 

$151 million. 386  The L.A. County 

Department of Public Health summarizes 

this benefit as “The availability of parks 

and associated recreational programs can 

have important public health benefits, 

including increased physical activity and 

reduced obesity and chronic disease as well 

 
385 The Trust for Public Land. Ibid. p.11. 
386 Calculations are based on persons using Los 

Angeles parks, trails, and recreation centers 

exclusively to engage in sufficient levels of 

moderate and/or vigorous activity that meet the 

as other positive health and environmental 

impacts. Unfortunately, Los Angeles 

County is relatively park poor compared 

with many other urban jurisdictions in the 

United States,” (County of Los Angeles 

Department of Public Health, 2016). 

The Trust for Public Land (2017) 

also reports that trees and shrubs remove 

pollutants from the air that endanger 

human health and damage structures. 

Leaves absorb gases such as nitrogen 

dioxide, sulfur dioxide, carbon monoxide, 

and ozone. Particulate matter, which 

includes small particles of dust, metals, 

chemicals, and acids, can also be removed 

when it adheres to plant surfaces. The 

vegetation in parks plays a role in 

improving air quality, helping nearby areas 

avoid the costs associated with pollution. 

Parks provide health benefits and reduce 

pollution control costs in Los Angeles by 

$1.58 million per year.387 This is especially 

important in the Los Angeles Basin, where 

federal ozone standards are exceeded an 

average of 115 days per year.388 

Los Angeles County Fire 

Department, with its wealth of resources 

and workforce, can perform preventive 

work on the land to mitigate the potential 

for large, extreme wildfires. Without 

dispersed residential structures on the 

landscape, vegetation management can be 

performed more effectively and at a wider 

scale. “You could say we should be 

CDC’s physical activity guidelines. The Trust for 

Public Land. Ibid. p.5. 
387 The Trust for Public Land. Ibid. p.5. 
388 The Trust for Public Land. Ibid. p.16. 
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preventing fire, but with vegetation 

management and prescribed fire, we do it 

at a much lower intensity. Therefore, the 

smoke is not quite as bad as a major 

wildfire – it's spread out over several days 

versus a 100,000-acre fire occurring over a 

couple of days that has all those 

particulates,” (Inman, 2021). Prescribed 

burns have a much smaller footprint and 

the smoke gets dispersed accordingly 

rather than covering entire communities. 

“Those are the things that need to be 

educated more to the public.” The fire 

departments and other responsible 

agencies can account for and use the 

weather to their advantage to manage fires 

on their terms. 

INFILL DEVELOPMENT AND 

REDUCTION OF GREENHOUSE 

GASES 

Preserving vegetation, such as trees 

and shrubs, as well as soils, helps remove 

pollutants from the air and are important 

for storage and sequestration of carbon 

dioxide (CO2), one of the primary 

contributors to greenhouse gas emissions 

responsible for climate change. The 

Angeles National Forest is estimated to 

store an estimated 9.4 million metric tons 

(MMT) of forest carbon, including 2.2 

 
389 ‘Nature’s Benefits – Angeles National Forest.’ 

Ibid. 
390 CNRA. 2021. Ibid. 
391 ‘SB-375 Transportation planning: travel 

demand models: sustainable communities strategy: 

environmental review.’ California Legislative 

Information. 2007-2008. 

https://leginfo.legislature.ca.gov/faces/billNavClie

MMT of carbon stored by shrublands 

(chaparral).389 

Stricter zoning, land use 

regulations and standards, as well as 

building codes have also made building in 

the hillsides much more difficult. This is, 

in part, an attempt to preserve sensitive and 

hazardous areas because the risk to both 

human life and health and ecological health 

is considered too great. Yet, except for 

explicitly zoning land as Open Space, 

which can also prove difficult for a city to 

change under private ownership, 

developers can still build if it meets the city 

and county zoning, regulations, and codes. 

Redirecting development towards 

infill in urban centers has multiple benefits 

and helps meet some of the regional 

transportation, sustainability, greenhouse 

gas reduction, and conservation goals, such 

as those directed by the CNRA. 390  The 

State of California391, L.A. County392, LA 

Metro 393 , and many municipalities have 

similar goals to increase development and 

population density around transportation to 

limit greenhouse gas emissions and to limit 

‘greenfield’ development in the remaining 

open spaces or sensitive areas, while 

improving land values and transportation 

efficiency in core areas. Dr. Westerling 

points out, though, that without specific 

programs in place (e.g., TDR), it can be 

nt.xhtml?bill_id=200720080SB375&search_keyw

ords= 
392 ’Transit Oriented District Program.’ Los 

Angeles County Department of Regional Planning. 

2009. https://planning.lacounty.gov/tod/program 
393 ‘Transit Oriented Communities.’ LA Metro. 

https://www.metro.net/projects/transit-oriented-

communities/ 
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hard to tell people not to put housing on 

private land when there are so few places 

to put housing affordably. At the same 

time, in existing developed areas, there is a 

lot of NIMBYism. It can also be hard “to 

convince them to allow denser 

development in the neighborhood and 

extensions to transit networks. And that’s 

why California has a housing problem, but 

it’s easy to build out in the desert,” 

(Westerling, 2021). 

ECOSYSTEM SERVICES  

Two biological reports were 

prepared for two properties, respectively, 

(dubbed “Vasquez I” and “Vasquez II”), 

situated in the Study Area on the edge of 

suburban development in the WUI in the 

City of Azusa, California.394 Each report 

was prepared by a different biological team 

that made observations about how the 

lands were recovering over time from the 

anthropogenically derived Colby Fire that 

occurred over ten days in January 2014. 

The wildfire crossed nearly two thousand 

acres of land and destroyed five residential 

structures.395 “It swept through over 75% 

of the Vasquez Property and consumed a 

majority of the site’s scrubland, while also 

 
394 “Vasquez Property Biological Survey Report” 

(“Vasquez I”) prepared by Tidal Influence, LLC 

for Watershed Conservation Authority. July 2019; 

and “Biological Resources Survey and Report – 

“Vasquez Overlook Property” (“Vasquez II”) 

prepared by Cooper Ecological Monitoring, Inc. 

for Watershed Conservation Authority. January 

25, 2021. 
395 “Biological Resources Survey and Report – 

“Vasquez Overlook” Property” (“Vasquez II”) 

damaging larger vegetation,” (Cooper 

Ecological Monitoring, 2021).  

Based on field survey observations 

by Tidal Influence, LLC (2019), coastal 

sage scrub suffered the greatest impact 

from the fire, thus reducing the cover of 

native shrubs and allowing for the 

proliferation of and competition against 

non-native grassland alliances. As is often 

the case with extremely hot fires, larger 

shrub species were beginning to resprout, 

while smaller shrubs were not resprouting 

but instead re-establishing via the existing 

seed bank.396 While the larger shrubs can 

successfully compete, the smaller shrubs 

need more time to mature.  

As of the 2019 report, the recovery 

rate of the affected area naturally returning 

to native shrubland was approximately 

one-fifth to one-quarter every five years.397 

The return to native shrubland without 

intervention is highly dependent on how 

robust the native vegetation was prior to 

the fire and numerous uncontrolled 

variables, such as the amount of 

interference from consecutive fires or 

debris flows, annual rainfall, slopes, and 

the seed bank. No ecological restoration 

efforts had yet been pursued to assist with 

fire recovery as of January 2021.398 Given 

prepared by Cooper Ecological Monitoring, Inc. 

for Watershed Conservation Authority. January 

25, 2021. 
396 “Vasquez Property Biological Survey Report” 

(“Vasquez I”) prepared by Tidal Influence, LLC 

for Watershed Conservation Authority. July 2019. 
397 “Vasquez I.” Tidal Influence, LLC. Ibid. 
398 “Vasquez II.” Cooper Ecological Monitoring, 

Inc. Ibid. 
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the robustness of the shrubland before the 

Colby Fire, and the documented 

revegetation rate, the 2019 report 

suggested the number of years to “return 

the impacted area to a native coverage level 

similar to that observed before the fire,” 

could be extrapolated to within 20 - 25 

years (Tidal Influence, LLC, p.28).  

In order to prevent the degradation 

of the subshrub alliance that began 

repopulating the barren slopes on the 

property, the report recommended that 

efforts be made to prevent fires in the area 

for around ten years in order to allow for it 

to recover and re-establish. Degradation of 

this alliance could result in the 

proliferation of non-native alliances in the 

future. 399  As Keeley (2002) notes, 

“chaparral is resilient to fires at intervals of 

two or more decades and is noted for its 

abundant and diverse post-fire herbaceous 

flora (Keeley, 2000). Shorter fire return 

intervals thin the vegetation by eliminating 

non-sprouting shrubs…and promote the 

persistence of herbs, particularly annuals 

(Zedler et al., 1983; Haidinger & Keeley, 

1993; Stohlgren, 1993; Keeley, 2000).”  

The Vasquez II Report noted that 

various plant species in the shrub and 

herbaceous layers observed in areas that 

received little or no damage from the Colby 

Fire, do well to resist fire damage and can 

recover to pre-fire densities in about ten 

years. Natural expansion of this alliance 

will likely prove difficult due to the 

 
399 “Vasquez II.” Cooper Ecological Monitoring, 

Inc. Ibid. 
400 “Vasquez II.” Cooper Ecological Monitoring, 

Inc. Ibid. p.31. 

increased frequency of fires in the region. 

Expansion of this woodland alliance will 

likely require human intervention and 

restoration implementation.400  

Maintaining these important 

vegetative alliances that protect the soils 

and landscape from further fire damage 

requires some initial intensive work by 

conservation entities. However, this should 

decrease over time if they are able to 

quickly remove non-native and invasive 

species and limit spillover edge effects of 

development. Conservation of the land is 

key to enabling this natural progression 

and maturation.  

Another major but largely 

undervalued ecosystem service of open 

space preservation is the the benefit to 

watershed functions and retention of water 

that is critical both for potable supplies and 

fire suppression. The quantity, quality, and 

timely provision of water in drought-prone 

California is dependent on the health of the 

forests, which supply, filter, and regulate 

water from upper watersheds, providing 

clean water throughout the year to 

communities, homes, habitats, and water-

dependent industries.401 

“Despite recent declines in its 

growth rate (Connell, 2009), Los Angeles 

County is expected to grow from a 2008 

population of 9.86 million (US Census 

Bureau, 2009) to an estimated 12.2 million 

by 2030 (SCAG, 2009). As of 2004 the per 

capita daily water use for the City of Los 

401 ‘Nature’s Benefits – Angeles National Forest.’ 

Ibid. 
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Angeles was just over 150 gallons (LA 

Dept. of Water and Power, 2005). In 

comparison the City of Long Beach 

reported 121 gallons per capita daily use in 

2006 (LB Water Dept., 2006). Within the 

service area of the Metropolitan Water 

District, per capita daily use is projected to 

rise from 184 gallons in 2005 to 194 

gallons in 2030 (MWD, 2005).” 402  The 

increase of population, coupled with 

projected increase in per capita daily water 

use poses greater challenges for meeting 

water needs and wildfire suppression. 

The capture stormwater through 

infiltration to groundwater is not a new 

concept in the Los Angeles region. Dating 

back to 1892, the San Gabriel Timberland 

Reserve was established by President 

Benjamin Harrison as the first incarnation 

of the Angeles National Forest (renamed in 

1908). This came with welcome response 

to public interest in protecting watershed 

values.403  In fact, it was recognized that 

maintaining healthy chaparral cover would 

protect against flood and maintain the 

region’s streams and rivers, on which the 

region depended for irrigation. Settlers 

observed the direct causal relationship 

between extractive uses that degrade 

chaparral vegetation cover in the 

mountains and ensuing erosion, flood, and 

loss of the land’s ability to store water. 

More than a half million acres were 

 
402 ‘Water Augmentation Study: Research, 

Strategy, and Implementation Report.’ (“WAS”). 

Los Angeles and San Gabriel Watershed Council. 

January 30, 2010. p. 11.  
403 Robinson, W. W. (William Wilcox). The Forest 

and the People: The Story of the Angeles National 

protected from uses that might 

compromise the land’s ability to store 

water. 404  The best conditions for 

conservation come from land assemblage 

of contiguous properties, particularly those 

that contain essential ecosystem services, 

healthy habitats, and preserve dynamic 

relationships. The Angeles National 

Forest, with its immense size and 

biodiversity, is arguably the best such 

existing habitat in the region and any 

parcels added to it will only improve these 

ecosystem services. 

As William Wilcox Robinson 

recounts in The Forest and the People: The 

Story of the Angeles National Forest 

(1946), the primary role of protecting the 

Angeles National Forest was watershed 

protection, which in turn meant fire 

protection above all. 405 

Additionally, WCA was founded with the 

purpose to conserve watershed 

functionality. 

Other early regional plans, such as 

the 1930 report, "Parks, Playgrounds, and 

Beaches for the Los Angeles Region", 

submitted by Olmsted Brothers and 

Harland Bartholomew & Associates to the 

Los Angeles Chamber of Commerce, 

called for much more protected land and 

creating an “Emerald Necklace”, 

effectively connecting the region’s 

watersheds from the forests, rivers, 

Forest. Title Insurance and Trust Company, Los 

Angeles. 1946. p.25. 

https://babel.hathitrust.org/cgi/pt?id=mdp.3901506

8587347&view=1up&seq=11 
404 Robinson. Ibid. 
405 Robinson. Ibid. 

https://babel.hathitrust.org/cgi/pt?id=mdp.39015068587347&view=1up&seq=11
https://babel.hathitrust.org/cgi/pt?id=mdp.39015068587347&view=1up&seq=11
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wetlands, and beaches. 406  The report, 

however, was rejected before it was 

finished and largely forgotten until 

recently, and rampant development 

continued into these vulnerable and 

significant ecological areas. 

Capturing stormwater and allowing 

infiltration back into the 

groundwater/aquifers that exist below 

much of the San Gabriel Valley along the 

foothills ensures that the region has at least 

some continuous supply of water and 

reduces the amount that is needed to import 

from other regions in times of drought. 

Undisturbed lands that have lower slope, 

volcanic soils (as the region was once 

 
406 Pincetl, Stephanie & Hise, Greg & Deverell, 

Bill. (2001). Eden by Design: The 1930 Olmsted-

Bartholomew Plan for the Los Angeles Region. 

volcanically active), and/or are within the 

alluvial fan, offer higher rates of water 

infiltration. Infiltration, rather than 

conveyance through storm channels and 

pipes, also allows for some natural filtering 

of the water to improve water quality. 

An average of 202,000 acre-feet 

(AF) of stormwater is currently captured 

annually in the region, through large, 

centralized spreading grounds which 

increase the economies of scale for 

construction and maintenance costs. 407 

95% of the captured stormwater originates 

from the upper watershed areas of the 

national forests and open space areas 

(MWD, 2007). Still, a significant amount 

runoff from increased development 

bypasses theses spreading grounds and 

flows to the ocean untreated. The high cost 

of land in the region, along with 

community resistance to expansion of 

spreading basins and the removal of habitat 

and recreation, brings into question the 

reliance on these centralized strategies. As 

such, “Research conducted as part of the 

WAS found that, generally, decentralized 

systems can be cost-effective within the 

Los Angeles area,” (WAS, 2010, p.32). 

In the Water Augmentation Study, 

by comparing the groundwater basins and 

the watersheds to provide the differences 

that exist due to the characteristics of the 

areas, such as land uses and precipitation, 

the GWAM (model) “predicts the amount 

of runoff, infiltration, and deep percolation 

through the root zone (groundwater 

Environmental History - ENVIRON HIST. 6. 

10.2307/3985100. 
407 WAS. p.23 and 32. 

To yourself you say: “I wish I were a ranger.” 

But to the ranger from Glendora who is with 

you, you say: “Tell me, what are your chief 

duties?” 

Watershed protection, then ‘recreation’ 

work,” he answers. 

“And by watershed protection in the Angeles 

National Forest we mean first of all fire 

protection.” 

He points to the chaparral clothing the nearby 

slope like a thick oriental carpet. 

“That’s the result of no fires for forty years. As 

a matter of fact, it would take three hundred to 

a thousand years to replace that covering.” 

- Excerpt from The Forest and the People: The 

Story of the Angeles National Forest (1946). 

Robinson, W.W. 
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recharge) under current conditions and the 

potential for increasing groundwater 

recharge if [best management practices] 

BMPs are employed to increase 

permeability or infiltration,” (WAS, 2010, 

p.25). The WAS analysis reveals a pattern 

of sub-watersheds in or near the foothills 

that allow a larger volume of water per area 

to infiltrate and convert to groundwater, 

which are supported by soils with higher 

infiltration rates. “Soil infiltration 

increases as the size of the soil particles 

increases, so those areas with Soil Class A 

(Sand) have the greatest potential for 

infiltration while those areas dominated by 

clay soils have a lower capacity (Class D),” 

(WAS, p.30). 

The study shows that, throughout 

the region, 16% of precipitation (about 

194,000 acre-feet) currently percolates to 

groundwater, while 50% of precipitation 

(approximately 601,000 acre-feet) 

becomes runoff that flows directly through 

the stormwater conveyance system to the 

ocean annually. If a regionally 

decentralized stormwater management 

plan were to allow the capture of the first 

¾-inch of water from each rainstorm and 

direct it for infiltration on each parcel, we 

could expect 45% of precipitation (578,000 

acre-feet) of recharge per year (this 

increases the existing recharge by 384,000 

acre-feet/yr) This is enough water for 1.5 

million people.408 With the same amount 

of diverted precipitation from all land-uses 

to recharge, the model projected a relative 

volume increase of 197% to 5,519 acre-feet 

 
408 WAS. Ibid. p.35. 
409 WAS. Ibid.  

(AF) per acre within the San Gabriel East 

Basin.409 

Given that many developments are 

required to treat this amount of stormwater 

already, captured for reuse on-site or 

diverted and infiltrated in other locations, 

the researchers consider this to be a 

feasible opportunity. The value of this new 

water supply would be approximately $311 

million, using the MWD Tier 2 rate for 

2010. 410  This valuation excludes the 

benefit of water treatment, which would 

significantly increase the economic 

benefit, as well as costs for pumping and 

distribution of new water supply, which 

may lower the overall value. Nor does this 

total factor existing efforts to capture 

runoff into spreading basins, 

approximately another 202,000 acre-feet 

of water runoff from the upper natural 

watersheds outside the model area (MWD, 

2007). 

The Trust for Public Land (2017) 

study in Los Angeles similarly found that 

parks already provide some stormwater 

benefits by capturing precipitation, 

slowing its runoff, and reducing the 

volume of water that enters the stormwater 

system. 411  Parks alone in Los Angeles 

“provide stormwater retention valued at 

$8.03 million annually,” (The Trust for 

Public Land, p.5). A summary of all 

economic benefits of parks in Los Angeles 

from this study is shown in Appendix F. 

Of the selected parcels for 

assessment in the Study Area, those to the 

northwest in Unincorporated L.A. County, 

410 WAS. Ibid. 
411 The Trust for Public Land. Ibid. 
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Sierra Madre, and Arcadia with southern 

facing slopes close to undeveloped parts of 

the alluvial fan, as well as parcels in Azusa 

adjacent the San Gabriel River and parcels 

in the upper reaches of Glendora, San 

Dimas, and La Verne, particularly along 

the San Dimas Wash, allow for the best 

conditions for infiltration. The data 

obtained from the River Project and 

developed by Paradigm Environmental 

(2017), assigns infiltration rates to NRCS 

soil type data.412  These parcels have the 

potential for infiltration ranging from an 

average of 4.1 to 40.0 inches per hour. The 

best conditions allow for direct infiltration; 

however, each undeveloped, pervious 

parcel contributes to some stormwater 

absorption rather than directed to 

constructed channels. 

Undeveloped parcels, such as those 

currently threatened by development in 

Claremont (Clara Oaks), can provide some 

important watershed functions. With the 

trend toward extreme weather events due 

to climate change, the preservation of lands 

that have such an absorption/infiltration 

function are increasingly important in 

terms of water quality, local water supply, 

and as well as downstream flood control. 

Ephemeral runoff channels on the Clara 

Oaks alluvial fan are areas with high 

infiltration potential and are connected to 

the historical Thompson Creek floodplain. 

The relatively low-slope canyons, oak 

woodland vegetation, foothill soils and 

alluvial fan act in unison as a sponge, 

which promotes recharge of the Main San 

 
412 Data and mapping provided by WCA. 2021. 
413 WCA via email correspondence. March 2021. 

Gabriel Basin aquifer via infiltration 

during storms while also modulating 

runoff. Small watersheds and headwater 

ephemeral channels such as these are 

highly susceptible to erosion and 

downcutting in response to land use 

changes.  

At the same time, since many of the 

lands with such absorption capacity are 

less steep, most have already been 

developed. Any undeveloped lands that 

retain these functions to this extent (while 

also offering multiple co-benefits, such as 

habitat and recreation) are increasingly 

precious.413 Natural infiltration capacities 

may be lost if the parcel were developed. 

Preservation of a large portion of the Clara 

Oaks watershed would preserve this 

functionally healthy watershed, including 

the full suite of hydrologic, geomorphic, 

groundwater recharge and ecological 

processes. The Clara Oaks parcel is unique 

and provides valuable natural resources 

and functions to the community.414 

There are multiple ways to value 

the costs and benefits of strategic 

decentralized stormwater management 

using BMPs. As the authors of the WAS 

(2017) state, “Direct benefits of increasing 

groundwater recharge include the reduced 

demand for imported water and therefore a 

reduction in associated costs and risks of 

over-reliance on an uncertain supply,” 

(p.31). Other secondary direct benefits 

include avoided cost of treatment due to 

runoff overwhelming wastewater 

treatment facilities, reducing the perennial 

414 WCA. Ibid. 
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need for enhancing storm drain system 

capacity, water conservation, reduced 

beach closures, new recreation and 

educational opportunities, community 

beautification, increased property values, 

and the enhancement of habitat, open space 

and ecosystem services. Cost-sharing 

opportunities, job creation, and other 

indirect values associated with this 

approach may be possible, as well. 

Consumer willingness to pay to avoid 

water shortages during dry years also has a 

value and increasingly important. The 

value of a stored supply of groundwater 

available for use during dry years ranges 

from $757 to $943 (per AF), depending on 

the usable storage volume available, and 

would provide a reliable supply of water 

regardless of rainfall. Jurisdictions also 

realize a cost-avoidance benefit from 

reducing stormwater requirements as 

stormwater quality costs for treating the 

half-inch 24-hour event2 ranged from, 

$0.78 to $1.01 per gallon of stormwater 

runoff (avoiding cost of nearly $1 per 

gallon).415 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
415 WAS. Ibid. 
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SECTION 5: CONCLUSION AND RECOMMENDATIONS 

CONCLUSION 

The information gathered in this report only scratches the surface of the total values 

associated with different strategies for managing and reducing wildfire risk.  

The collection and analysis of all 

possible related costs and benefits – 

particularly benefits as they are often 

externalized and do not always have a 

direct monetary value – is a time-

consuming and constantly evolving 

strategy, as the multitude of factors that 

must be considered are themselves 

dynamic.  

Still, the data and anecdotes, as 

they are distilled, provide clear evidence of 

the true costs and challenges of building 

homes in high-risk fire hazard zones, as 

well as incentives for all parties – from the 

individual up through the Federal level – to 

limit such development. Translated to the 

parcel level, these costs and benefits may 

at first appear negligible. However, 

aggregated at the municipal level and 

further up, and over multiple years, the 

costs of wildfire management in developed 

areas become astronomical. 

There are also clear benefits to 

conservation of the land described in this 

study, regardless of whether it can be given 

a market-rate dollar value. Conservation 

portends that the land not only remain 

undeveloped, but also requires significant 

management, which itself has a cost. The 

benefits to improved watershed 

functionality and increased availability of 

groundwater, reduction in fire damages, 

casualties, and insurance claims, reduced 

road and park closures, increased access to 

open space and recreation, improved 

human health outcomes, increased 

property values, lower probability of 

mortgage default, and reduced firefighting 

costs, among many other benefits, far 

outweigh the potential increase in tax 

revenues or increased housing availability 

offered by these parcels. Parcels in the 

foothills of the San Gabriel Mountains are 

notoriously steep and difficult to access, 

require new, modern, and expensive 

infrastructure powered by fossil fuels to 

provide enough water to protect homes, 

often require construction and maintenance 

of new roads and sewer lines, and are far 

more likely to experience wildfires. 

The undeveloped parcels in 

unincorporated Los Angeles County and in 

these ten cities – Arcadia, Azusa, 

Bradbury, Claremont, Duarte, Glendora, 

La Verne, Monrovia, San Dimas, and 

Sierra Madre – in the upper reaches of the 

foothills and adjacent to the Angeles 

National Forest, offer the rare opportunity 

to acquire and protect contiguous 

properties with high conservation value. 

Provided below are flowcharts 

representing the two scenarios discussed in 

this study in a preliminary attempt to show 
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general costs and benefits. 416  The chart 

depicts direct and indirect costs and 

benefits, as well as whether they are one-

time or on-going (or vary). Additionally, 

each is marked by the stakeholders are 

most impacted by the cost or benefit. In 

many cases, the costs in Scenario 1 are the 

benefits in Scenario 2 through “cost-

avoidance”. The costs and benefits here 

cover most that have been touched on or 

alluded to in this study, though this is not 

all inclusive. These can be improved or 

should be further studied. 

Figure 19: (Scenario 1) Fiscal Impacts of 

Existing Development and Wildfire 

Patterns and Practices 

 

 

 

 

 

Table 14 below shows the information 

displayed above in 

Figure 19. 

 

 

 

 
416 Adapted from Freudenberg et al. Regional Plan 

Association. 2016. 
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Table 14: Scenario 1 (Status Quo – Existing Practices and Patterns) Costs and Benefits by 

Type and Impacted Entities 

Cost/Benefit Cost/Benefit Type 

(Timeframe) 

Impacted Entities 

Direct Costs 

Defending additional homes in the WUI Ongoing  Fire agencies 

Increased emergency services Ongoing Fire agencies, County 

or Municipal, All 

(Region) 

Increased cost of fire-proofing housing 

and defensible space 

Ongoing 

(depending on 

amount of new 

construction) 

Fire agencies, 

residents 

Increased fire insurance claims Ongoing Insurers, residents 

Increased cost of personnel to substitute 

decreased inmate labor and greater need 

for fire suppression 

Ongoing 

(depending on 

trajectory of fire 

frequency) 

Fire agencies 

(potentially residents 

who assessed taxes) 

Use of imported potable water for 

firefighting 

Ongoing All (Region) 

Increased dislocation and re-housing 

costs 

Ongoing 

(depending on 

severity and 

impact of fires) 

Residents, County or 

Municipal (and State), 

All (Region) 

Increased debris removal and clean-up 

costs 

Ongoing County or Municipal 

and State (Public 

Works, OES), 

Insurers, Residents 

Reconstruction Ongoing 

(potentially) 

County or Municipal, 

HUD, Insurers, 

Residents 

Exposure of firefighters to hazards of 

defending homes on steep slopes 

Ongoing Fire agencies 

Indirect Costs  

Diminished ecological health and 

biodiversity 

Ongoing All (Region) 

Increase in fire/smoke related illness, 

injury, and hospitalization 

Ongoing All (Region), Insurers 

Reduced availability of open 

space/access 

One-time All (Region) 

Lost wages Ongoing All (Region), County 

or Municipal 

Increased dispersal of hazardous 

materials (HAZMAT) 

Ongoing 

(depending on 

Fire agencies, All 

(Region) 
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impacted 

structures) 

Park, trail, and road closures Ongoing All (Region) 

Replacement of water-retaining soils 

and vegetation with impermeable 

surfaces 

Leading to increased flashiness of 

stormwater hydrography  

Resulting in decreased water quality in 

rivers 

One-time 

(replacement), 

Ongoing (reduced 

water quality and 

flash flooding) 

All (Region), 

Conservation entities 

Direct Benefits 

Some tax revenue for County, limited 

tax revenue for City (approx. 10% of 

total tax revenue) 

Varies (based on 

location, housing 

type, and 

frequency of fire) 

County or Municipal 

Provision of low-density housing for 

limited # of (high-income) families 

Varies (based on 

location, housing 

type, and 

frequency of fire) 

Residents 

Indirect Benefits 

Decreased Vegetative Fuel for Fire Varies (based on 

location and 

frequency of fire) 

Fire agencies, All 

(Region) 

Figure 20: (Scenario 2) Fiscal Impacts of Buyouts/Transfer of Development Rights: Costs 

and Benefits 
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Table 15 below shows the information displayed above in Figure 20. 

Table 15: Scenario 2 (Acquisition and Conservation) Costs and Benefits by Type and 

Impacted Entities 

Cost/Benefit Cost/Benefit Type 

(Timeframe) 

Impacted Entities 

Direct Costs 

No increase in property tax revenue 

compared to current conditions 

Varies (based on 

location, housing 

type, number of 

years following 

acquisition, and 

TRD program) 

County or Municipal 

Pre-Acquisition One-time Conservation entity 

Purchase One-time Conservation entity 

Open Space/Trail maintenance for 

public access 

Ongoing Conservation entity 

Vegetation management Ongoing Fire agencies and 

Conservation entity 

Insurance Ongoing Insurers, Conservation 

entity 

Firefighting Ongoing Fire agencies 

Direct Benefits 

Increased Tax Revenue (adjacent 

properties and TDR properties) 

Varies (based on 

location, housing 

type, number of 

years following 

acquisition, and 

TRD program) 

County or Municipal 

No net reduction in groundwater 

percolation caused by development- 

thus reduced regional reliance on 

imported water 

Ongoing All (Region) 

More public open space, possibility of 

more public access opportunities 

Ongoing All (Region) 

No net increase in fire insurance claims Ongoing Insurers, Residents 

Reduction in Fire/Smoke Related 

Illness, Injury, and Hospitalization 

Costs 

Ongoing All (Region), Insurers 

Indirect Benefits 

Avoided Dislocation and Re-housing 

Costs 

Ongoing All (Region), 

Residents, County or 

Municipal 
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Avoided Debris Removal and Clean-up 

Costs 

Ongoing Residents, County or 

Municipal, Insurers 

Improved Public Health Outcomes Ongoing All (Region), Insurers 

Avoided Emergency Services Costs Ongoing All (Region), Fire 

agencies, County or 

Municipal 

Avoided Dispersal of Hazardous 

Materials 

Ongoing All (Region), Fire 

agencies 

Avoided Lost Wages Ongoing All (Region), Fire 

agencies 

Avoided Park, Trail, and Road Closures Ongoing All (Region) 

As all cost benefit and financial 

analyses demonstrate, capital funding for 

any strategy or activity is key. An 

acquisition program is no different, though 

it may be cost-saving in the long-run. 

Acquiring the upfront capital can be quite 

difficult for the scale of the issues at hand. 

However, there may be some promise in 

interagency cooperation and innovative 

funding schemes. There also remains 

significant, untapped opportunity for 

collaboration between agencies, academic 

researchers, and other professionals. 

The State of California and other 

public agencies increasingly recognize, if 

not require, integrated planning and 

funding solutions. “Multi-benefit projects 

have been a hallmark of watershed 

management plans, especially those 

funded by the state and federal 

government. The development of multi-

benefit projects is called for in the Water 

Augmentation Study, local watershed 

plans and various Integrated Resource 

Planning processes.”417  

Though this study only considers 

the existing practices (no-action) and 

property buyout scenarios, there may be 

other solutions to consider. A municipal or 

regional Transfer of Development Rights 

(TDR) program may be the best 

opportunity to meet existing sustainability 

goals, acquire land for conservation, 

preserve potential development value, and 

relocate and concentrate development in 

safer areas. 

Below are a series of policy 

recommendations, followed by 

recommendations or considerations for 

further study and development of CBA. 

These are intended to inform the future 

work of the WCA and other conservancies. 

It should be noted that these are 

recommendations made by the author from 

the research and analysis presents. 

 

 
417 “Water Augmentation Study: Research, 

Strategy, and Implementation Report.” Los 

Angeles and San Gabriel Watershed Council. 

January 30, 2010. p.47. 
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POLICY RECOMMENDATIONS 

Recommendations are made 

primarily for the impact to communities 

within municipalities and land governing 

bodies but represent actions that should be 

made in collaboration with entities from 

Federal, State, County, and municipal 

levels, as well as the private and non-profit 

sectors, and the public. It should also be 

noted that these recommendations may 

also be considered for other dynamic 

natural processes affecting communities 

throughout Southern California, such as 

flooding (floodplain buyout programs). 

1. Develop Conservation 

Easements 

Conservation easements could 

theoretically lower the cost of conserving 

land as it does not need to be purchased. 

There are systemic challenges with 

managing conservation easements, 

however. These easements can only be 

enforced through litigation, meaning 

enforcement of an easement could also be 

costly for a conservation agency holding 

such easement. A requirement could be 

implemented for setting aside land for 

conservation as a percentage of the total 

property area that must include a buffer of 

relatively flat land so that agencies and 

conservancies are not liable for 

maintaining very steep slopes without 

adequate access for fire defense.  

The best opportunities for 

conservation are in flat areas at the base of 

foothills where the alluvial fans have 

higher infiltration due to the geological 

 
418 WAS. 2010. 

processes that formed them. 418  Thus, if 

these areas were not already built up with 

impermeable surfaces, they would 

otherwise be great infiltration 

opportunities to increase local water 

resiliency. Keeping a buffer that is a flat at 

the base of steep hills could serve this 

additional purpose if it is on alluvial soils 

with high infiltration rates. 

There is a critical need to educate 

city and County staff at all levels within 

departments handling development, 

permitting, conservation, and wildfire-

impacted services. The permitting agencies 

are often unaware of the costs and risks 

assumed by the conservancies for taking 

this land, while development on adjacent 

lands causes some level of degradation 

requiring added maintenance and 

surveillance. The cost of maintenance 

increases with popular areas/public access 

near development. 

Similarly, management is not 

adequately funded. When conservation 

land is ‘donated’ an endowment that 

generates interest should be created to 

provide for management of the land into 

perpetuity. Oftentimes, the existing 

endowments cannot provide for the level of 

management that we are now seeing is 

required in the face of new challenges such 

as invasive species, homeless 

encampments, etc. A minimum of 

$1,500/acre should be provided for basic 

maintenance costs, generating positive 
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endowment – This does not account for 

additional management. 

2. Label All WUI Zones in the 

Hillsides as Hazard Regions and 

Update Maps Annually 

Like restrictions for flood zones 

that make development more difficult in 

those zones, a high-risk fire zone should 

have penalties for construction, beyond the 

current housing construction 

specifications.419 Land-use policies at the 

state, county, and municipal levels should 

recognize all WUI zones (medium- to very 

low-density) as hazardous regions. These 

entities should coordinate to develop an 

urban growth boundary that limits 

development to urban areas and removes 

development potential in hazardous areas. 

Municipalities and L.A. County should 

work together with CAL FIRE to update 

the fire severity zone maps annually 

according to the conditions that elevate fire 

risk and are expected to change as the 

climate changes. This requires some 

additional analysis of the effect of climate 

change on fire regimes.  

Additionally, as Berg and 

Boyarsky propose, L.A. County should 

study the feasibility of a “hazard tax” to be 

assessed for properties with structures in 

 
419 Dale, Lisa. ‘The True Cost of Wildfire in the 

Western U.S.’ Western Forestry Leadership 

Coalition. United States Bureau of Land 

Management. April 2010. 

https://www.blm.gov/or/districts/roseburg/plans/co

llab_forestry/files/TrueCostOfWilfire.pdf 
420 Berg, Emmett and Boyarsky, Bill. ‘Losing 

Ground: How Taxpayer Subsidies and Balkanized 

Governance Prop Up Homebuilding in Wildfire 

high-risk fire areas (Very High Fire Hazard 

Severity Zones). 420  This would be in 

addition to the requirements imposed by 

the new CEQA guidelines (2018) for 

wildfire, which asks public permitting 

entities to consider the impact of 

development to the risk of wildfire. 421 

Though the CEQA update is a major shift 

from earlier policy, it is still limited in 

scope and ability to restrict development 

altogether. Alternatively, study the 

formation of community facility standards 

districts in such zones to fund fire 

prevention activities such as brush 

clearance, training and community 

outreach. (A hazard tax would require 

approval by a countywide vote of the 

people; a standards district would require a 

vote only inside the proposed district.) 

3. Incentivize Infill Development 

The California Department of 

Housing and Community Development 

(HCD) has building specifications for 

housing in the WUI422, which play a part in 

protecting residents from the threat of 

damage from wildfire. However, stronger 

building codes, combined with permissive 

zoning and availability of insurance 

(whether private or FAIR Plan), still drive 

the expansion of development in the WUI. 

and Flood Zones.’ Center for Governmental 

Studies. 2004. p. 76. 
421 ‘Current CEQA Guidelines Update.’ Ibid. 
422 ‘Wildland Urban Interface Areas.’ California 

Department of Housing and Community 

Development. Accessed May 20, 2021. 

https://www.hcd.ca.gov/building-standards/state-

housing-law/wildland-urban-interface.shtml 

https://www.blm.gov/or/districts/roseburg/plans/collab_forestry/files/TrueCostOfWilfire.pdf
https://www.blm.gov/or/districts/roseburg/plans/collab_forestry/files/TrueCostOfWilfire.pdf
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Land use policies in the Los Angeles 

region have been sprawl-inducing and a 

key driver pushing more population int the 

WUI. In addition to limiting development 

in the WUI, housing development, 

including affordable housing, should be 

directed toward safer locations close to city 

centers.  

Infill development is development 

that fills gaps between existing 

developments or replaces existing 

development. This serves multiple 

purposes, not least of which is reducing the 

likelihood of sprawl, but also keeps density 

near job opportunities and transit to make 

these places more viable and vibrant and 

limits a spike in housing prices and 

inequality that would otherwise result from 

stopping development elsewhere. LA 

Metro is currently expanding its Gold Line 

into the Foothill cities from Glendora to 

Pomona, which is scheduled to be 

completed in 2025-2026.423 This provides 

a great opportunity for the cities to focus 

development along the expanded line. 

A report by the Western Forestry 

Leadership Coalition (2010) recommends 

an urban growth boundary as a policy.424 

This boundary defines the limits for how 

far an urban area can expand into the rural 

landscape so that construction is off-limits 

outside of the boundary. 425  “If an urban 

region wishes to expand the urban growth 

boundary, then local legislation needs to 

 
423 ‘Gold Line Foothill Extension.’ Metro. 

Accessed May 25, 2021. 

https://www.metro.net/projects/foothill-extension/ 
424 Dale, Lisa. Ibid. 

decide on it and ensure that the new 

boundary complies with state-set norms,” 

(Gendler, 2020).   

4. Property Buyouts 

Municipalities should support the 

acquisition and management of 

undeveloped lands within the “high hazard 

zones” as conservation land. These 

arrangements may be made directly by a 

land conservancy or public agency, or by 

the government and transferred to such 

agency. Property buyouts are intended to 

limit new development that places both 

human lives and ecology and greater risk 

but must be done with consent of the 

property owner. The best conditions for 

this would be contiguous properties that 

offer healthy habitats for species and native 

vegetation, as well as essential ecosystem 

services, such as stormwater infiltration 

and aquifer replenishment. 

In recent years, destruction of 

homes has been minimized in the Study 

Area largely due to heroic firefighting 

efforts concentrated on saving WUI 

houses. A longer-term consideration for 

more developed existing communities, 

where homes have been severely damaged 

or destroyed by wildfire, however, would 

be a state-level program to purchase 

properties in to give owners the choice and 

financial flexibility to relocate to a safer 

location. This has been a long-standing and 

425 Gendler, Isaac. ‘How an Urban Growth 

Boundary Could Impact Los Angeles.’ Abundant 

Housing LA White Papers. August 10, 2020. 

https://abundanthousingla.org/how-an-urban-

growth-boundary-could-impact-los-angeles/ 
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effective measure of flood resilience 

programs taken by communities impacted 

by flooding.426 Some communities may no 

longer be viable to live in as homes 

continue to be ravaged by wildfires. Rather 

than rebuilding the structures, a voluntary 

buyout program at the owner’s choosing 

should be considered. 

“valued through Valuer-General 

Victoria427 processes at both pre-bushfire 

and current market value,” (Urbanalyst, 

2011) and the sales price would be the 

higher of the two values.428 

5. Transfer of Development Rights 

Transfer of Development Rights 

(TDR) is a strategy that could allow 

property owners or developers to swap 

their development rights on an at-risk 

parcel in the hillsides with another parcel 

in a targeted development area. Often, the 

municipality will permit greater density of 

development in the targeted area as an 

incentive with these transfers. Many urban 

core areas have become much more 

appealing to both developers and 

buyers/renters. Moving development to the 

downtowns and existing dense cores, 

particularly along the extended Metro Gold 

Line that will impact all of the cities in the 

Study Area, could fill the goals of both 

 
426 Gendler, Isaac. Wildfires, Land-Use, and 

Housing Policy in California. Abundant Housing 

LA White Papers. Aug 31, 2020. 

https://abundanthousingla.org/wildfires-land-use-

and-housing-policy-in-california/ 
427 Possibly equivalent to the California State 

Board of Equalization. 
428 ‘Details released for Victoria's bushfire buy-

back scheme.’ Urbanalyst. November 1, 2011. 

developers and government/city and 

protect valuable open space and the lives of 

residents. 

Presently, the City of Claremont 

has an ordinance (§16.010.030) that may 

serve as a model, which allows the City to 

buy development rights that a property 

owner might have on their property in a 

sensitive hillside area. These rights, or 

“credits”, are transferred from the “donor” 

parcel to another “receiver” parcel in areas 

shown for housing clusters on the General 

Plan, which allows for more density and 

creates more defensible space for the 

community. 429  The ordinance also 

http://www.urbanalyst.com/in-the-

news/victoria/840-details-released-for-victorias-

bushfire-buy-back-scheme.html  
429 Ordinance §16.010.030. Chapter 16.010 H 

HILLSIDE DISTRICT. City of Claremont. 

Accessed May 2021. 

http://qcode.us/codes/claremont/?view=desktop&t

opic=16-16_010-16_010_020 

 

Transfer of Development Credits, 

City of Claremont 

“A development credit is a potential 

entitlement to construct one dwelling 

on land within the area designated 

Hillside Residential Overlay in the 

General Plan, which may only be 

exercised when the development credit 

has been transferred pursuant to the 

provisions of this chapter from a donor 

to a receiver parcel and other applicable 

requirements are fulfilled.”  

 

Ord. §16.010.030. City of Claremont, 

California. 

 

https://abundanthousingla.org/wildfires-land-use-and-housing-policy-in-california/
https://abundanthousingla.org/wildfires-land-use-and-housing-policy-in-california/
http://www.urbanalyst.com/in-the-news/victoria/840-details-released-for-victorias-bushfire-buy-back-scheme.html
http://www.urbanalyst.com/in-the-news/victoria/840-details-released-for-victorias-bushfire-buy-back-scheme.html
http://www.urbanalyst.com/in-the-news/victoria/840-details-released-for-victorias-bushfire-buy-back-scheme.html
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stipulates the conditions for ownership and 

use of the non-Hillside Residential Overlay 

space (receiving parcel). The receiving 

parcel must also have area and slope-

density standards sufficient to 

accommodate the development credits. 

6. Implement a program 

proactively – whether buyouts 

or TDR – to support human and 

ecological health rather than 

waiting for a major disaster and 

losing property value 

A major lesson learned from the 

case studies in Victoria, Australia and 

Staten Island, New York is that buyout 

programs are often implemented far too 

late after a disaster occurs. This is partly a 

result of bureaucratic restrictions, initial 

unwillingness to remove properties from 

the tax roll, lack of foresight, and that 

careful handling of properties that were 

already developed. With the availability of 

undeveloped parcels that have an imminent 

threat of development and can offer 

contiguous open space along the Angeles 

National Forest, while also promoting 

significant ecosystem services, such as 

high infiltration rates (lower slope, 

volcanic soils, within the alluvial fan), a 

program should be developed proactively 

to limit development. Whether the program 

includes conservation easements, buyouts, 

TDR, or some other mechanism, it should 

be implemented before development is 

permitted. Existing development can 

complicate and increase the cost of the 

acquisition process and it usually takes a 

major catastrophic event for property 

owners where there is already high-value 

development to be willing to sell. 

7. Require Native Landscaping and 

Control of Invasive Species 

Homes in the WUI, whether 

existing or newly permitted- should be 

required to use native plantings that 

minimize irrigation. The landscaped 

portions of these developments should be 

treated and managed as WUI restoration 

areas. This would reduce the “edge effects” 

of development that are known foster the 

incursion of fire-prone invasive and exotic 

species that degrade native fire-adapted 

habitat.   

Coastal sage scrub and chaparral 

are far better at holding up steep slopes 

with a minimum of irrigation, than the fire-

prone invasive annuals. Many native 

species have very deep roots and will 

resprout after fire – a benefit for landslide-

prone slopes. Existing development can 

also be converted toward native landscapes 

through municipal or County programs in 

partnership with local conservation entities 

funded by grants. 

8. Account for All Costs of Disaster 

Events to Provide Adequate 

Investment 

As this study shows, the costs of 

disasters are widespread and not always 

easily quantifiable. However, not bearing 

costs of disaster events could lead to under-
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investment in hazard mitigation, as a 

Headwaters Economics report shows.430 

The current CEQA guidelines only go so 

far to prompt this discussion. It is up to 

citizens, non-profit groups, and other 

stakeholders to demand accountability 

from budgeting agencies involved in 

wildfire investments. Currently, the 

Federal Emergency Management Agency 

(FEMA) focuses almost entirely on 

impacts of fire to private homes. The rules 

that govern FEMA’s budgets should be 

adjusted to account for the true costs of fire 

to expand the agency’s role in serving the 

public. 431 

Similarly, L.A. County should 

reinstate a separate line item indicating the 

hidden Forester and Fire Warden funding 

as part of overall Fire Department budget 

reporting. As Berg and Boyarsky (2004, 

p.76) discuss “Future budgets should duly 

report the more than $67 million spent 

from the General Fund each year, 

ostensibly for wildfire control. Further, 

each “final budget” should both report the 

$67 million General Fund contribution and 

describe its financing uses in the previous 

fiscal year—i.e. wildfires, air operations.” 

Finally, at the municipal and 

County level, General Plan updates should 

account for the potential for wildfires to 

increase or exacerbate flooding, debris 

flow, landslide hazards, and related risks 

 
430 Kousky, Carolyn, Ph.D. and Rasker, Ray, Ph.D. 

‘Lessons for Wildfire from Federal Flood Risk 

Management Programs.’ Headwaters Economics. 

Fall 2014. http://headwaterseconomics.org/wp-

content/uploads/Paper-Lessons-For-Fire-From-

Floodrisk.pdf  

that cause much more damage and costs to 

communities. 432  Long-term recovery and 

maintenance policies should also be 

developed to mitigate future loss due to 

wildfire.  

9. Public/Homebuyer Education 

and Stakeholder Engagement 

Public engagement and education 

around the risks and costs of existing 

practices, and benefits of relocation, is 

critical. Residents must be informed of the 

impacts not just to the entire community, 

but to their personal livelihoods. And, 

because these efforts can be seen as 

politically motivated, an inter-

governmental and cross-sector approach 

and consensus about the needs of the 

community is needed to increase 

acceptance. Support at the local and state 

levels, where these decisions can become 

reality and can be funded, remains critical, 

but community buy-in ensures a more 

equitable and robust process and 

redistribution. 

One of the L.A. County Fire 

Department’s critical/strategic planning 

initiatives, stated in the County budget, is 

to “Support community resilience by 

implementing environmental initiatives, 

catastrophic preparedness, and public 

education programs. The Department will 

review and revise the Continuity of 

431 ‘The True Cost of Wildfire in the Western U.S.’ 

Western Forestty Leadership Coalition. April 

2010. 

https://www.blm.gov/or/districts/roseburg/plans/co

llab_forestry/files/TrueCostOfWilfire.pdf  
432 OPR. 2020. Ibid.  

http://headwaterseconomics.org/wp-content/uploads/Paper-Lessons-For-Fire-From-Floodrisk.pdf
http://headwaterseconomics.org/wp-content/uploads/Paper-Lessons-For-Fire-From-Floodrisk.pdf
http://headwaterseconomics.org/wp-content/uploads/Paper-Lessons-For-Fire-From-Floodrisk.pdf
https://www.blm.gov/or/districts/roseburg/plans/collab_forestry/files/TrueCostOfWilfire.pdf
https://www.blm.gov/or/districts/roseburg/plans/collab_forestry/files/TrueCostOfWilfire.pdf
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Operations Program to include short 

scripts for staff to develop, implement, and 

utilize catastrophic preparedness strategies 

for the Department and the 

community...”433 

10. L.A. County Fire (with County 

Planning) and CAL FIRE (with 

State Planning) should have a 

more decisive role in land use 

decisions 

The State and County are clearly 

recognizing the burden that they shoulder 

for development that occurs in the WUI, 

particularly within SRAa and FRAs, given 

the high risk of fire. Again, CEQA has 

been modified to account for and 

discourage some of this type of 

development. As fire resources are spread 

thinner across the State and the West, even 

despite mutual aid agreements in recent 

years, L.A. County Fire Department and 

CAL FIRE have more at stake and more 

leverage to become more prominent 

stakeholders in land use decisions. 

These two agencies responsible for 

the fire prevention and control, together 

with L.A. County Department of Regional 

Planning and the Governor’s Office of 

Planning and Research, should be given 

more decisive roles in creating and 

approving development standards and 

escrows for areas in high- and medium-risk 

fire zones. There should also be greater 

 
433 FY 2021-22 Recommended Budget, Volume 

One. County of Los Angeles. p. 27.1. 

https://ceo.lacounty.gov/wp-

content/uploads/2021/04/2021-22-Recommended-

consideration of long-range environmental 

impacts, projected use of public resources 

(and their associated costs to the 

community), and community-scale 

defensive strategies than is currently 

reviewed at the municipal level through 

CEQA. 

11. Develop and use innovate 

funding sources, such as Forest 

Resilience Bonds, for long-term 

resilience  

Conservation projects are largely 

driven by agencies and non-profits 

applying for grant funding. As expenses 

increase and interests diverge, these 

traditional funding sources may become 

squeezed and less likely to offset the total 

costs of conservation. New, innovative 

sources are being developed to meet these 

needs, but still have a long way to develop.  

The non-profit finance group, Blue 

Forest Conservation, has developed a 

‘Forest Resilience Bond’ and works with 

forest collaboratives and conservancies, as 

well as finance institutions, public 

agencies, and other stakeholders to provide 

a level of funding to meet their respective 

needs collectively. 434  The State of 

California alone requires $80 billion to 

restore its forest and the traditional 

mechanisms for funding do not address this 

urgent need. The Forest Resilience Bond 

brings the upfront capital from institutional 

Budget-Book-Volume-One-Final-Online-

Version.pdf 
434 Forest Resilience Bond. Blue Forest 

Conservation. Accessed May 2021. 

https://www.blueforest.org/forest-resilience-bond 

https://ceo.lacounty.gov/wp-content/uploads/2021/04/2021-22-Recommended-Budget-Book-Volume-One-Final-Online-Version.pdf
https://ceo.lacounty.gov/wp-content/uploads/2021/04/2021-22-Recommended-Budget-Book-Volume-One-Final-Online-Version.pdf
https://ceo.lacounty.gov/wp-content/uploads/2021/04/2021-22-Recommended-Budget-Book-Volume-One-Final-Online-Version.pdf
https://ceo.lacounty.gov/wp-content/uploads/2021/04/2021-22-Recommended-Budget-Book-Volume-One-Final-Online-Version.pdf
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investors to do the work faster and, with the 

strong emergence of Environmental, 

Social and Governance (ESG) goals across 

investment portfolios worldwide, there are 

many opportunities to tap into such 

funding.435 Although some environmental 

economic analysis is needed upfront to 

determine who the beneficiaries might be, 

the projects are initiated not by the 

financiers, but by the community or 

agencies who benefit. Blue Forest 

Conservation works with projects that have 

already been planned and permitted and 

helps convince other potential 

beneficiaries to sign onto the contract and 

develop the loan scheme for them to repay. 

With forest restoration and watershed 

projects across the western United States 

that cover thousands of acres of land and as 

many stakeholders as they can manage, 

they have discovered that it is a small 

added price for the beneficiaries to pay in 

interest for the scale of work that is 

required.436 This type of bond may also be 

used to fund acquisition projects and 

medium-term open space management. 

While hydroelectric water agencies 

in the Pacific Northwest may have the 

ability to pay entirely out of their operating 

budgets and states can use their General 

Fund budget, municipalities may have to 

link to future taxpayer rate increases. 

However, the Ashland Forest Resiliency 

 
435 Quesnel, Kim., Ph.D. Senior Project Scientist. 

Blue Forest Conservation. Virtual Interview. May 

24, 2021.  
436 Quesnel, Kim, Ph.D. Ibid. 
437 Ashland Forest Resiliency Stewardship Project. 

City of Ashland. Accessed May 2021. 

Stewardship Project (unrelated to Blue 

Forest Conservation) came up with a 

scheme for a community self-imposed fee 

on water usage to fund its efforts.437  

Another example, discussed in the 

Water Augmentation Study, was “In 2002 

the voters in California adopted 

Proposition 50: Water Quality, Supply and 

Safe Drinking Water Projects, which 

amended state law to establish Integrated 

Regional Water Management Plans 

(IRWMPs). The proposition called for the 

sale of bonds to provide for planning and 

implementation funds for regions that form 

partnerships and create IRWMPs. Partners 

in the process include water and 

wastewater agencies, federal and state 

resource agencies, landowners, tribes, 

utilities, municipalities, businesses, and 

nonprofit organizations. The Greater Los 

Angeles County Region, encompassing the 

watersheds of Los Angeles, San Gabriel, 

and Santa Monica Bay, received funding 

for planning and was awarded and is 

receiving $25 million for project 

implementation as of 2009.” 438  Similar 

schemes have been taken at the county 

level in Los Angeles to fund repairs and 

other efforts through voter-passed 

measures. 

12. Develop Parametric Insurance 

for Wildfire Events 

https://www.ashland.or.us/Sectionindex.asp?Sectio

nID=503 
438 WAS. Los Angeles and San Gabriel Watershed 

Council. Ibid. 
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As Brettler and Gosnear (2020) 

explain, “Traditionally, instead of 

indemnifying for the actual loss incurred, 

parametric insurance covers the probability 

of a predefined event happening (e.g., a 

major hurricane and earthquake), and pays 

out according to a predefined scheme. 

Events may refer to an index-based trigger 

(e.g., crop shortfall) or an event within a 

defined area (often referred to as a “cat-in-

a-box”).”439 This type of structure has been 

utilized in some cases like hurricanes, 

which exemplifies the cat-in-a-box 

concept. According to a predefined limit 

for a storm based on its scientific category 

(e.g. Category 3 or 4 hurricane) and the 

event occurring within a given distance of 

the insured point of interest, the policy 

might pay out 50% or 75%, respectively, 

for example.  

Before this model of insurance can 

be adopted, however, there must be a 

predefined and widely accepted 

categorization of wildfire events. This 

could be done perhaps in terms of scale, 

severity, and total assessed damages. Fire 

agencies currently have some level of 

ability to quantify the complexity of an 

event and value of infrastructure at risk 

(from homes to power), although, due to 

the dynamism of fire, it cannot be 

categorized until it is fully contained. A 

Type 5 incident, as Assistant Fire Chief 

Inman explained, may involve a single fire 

engine and a spot fire, while the Woolsey 

 
439 Brettler, Daniel and Gosnear. Timothy. 

‘Parametric Insurance Fills Gaps Where 

Traditional Insurance Falls Short.’ Insurance 

Journal. January 9, 2020. Accessed May 2021. 

Fire (2018) or Bobcat Fire (2020) would be 

Type 1 incidents. 440  In the worst-case 

scenarios, structures burn and damage 

assessment teams are coordinated to assess 

the damage and determine whether there is 

hazardous material (HAZMAT) not part of 

the natural environment. Hazardous sites 

can cost property owners even more as they 

are not covered by insurance policies. 

Federal and state level agencies must work 

together with climate scientists and 

insurance groups to structure and 

standardize such categorizations, identify 

triggers, and develop these parametric-

based claims processes. 

13. Develop collective community-

wide fire mitigation efforts 

As noted throughout this study, fire 

mitigation efforts at the scale of a single 

parcel or home can only do so much to 

protect property and lives when 

neighboring properties are not hardened or 

do not have adequate defensible space. The 

level of planning and permitting 

requirements that currently exist only 

address new construction rather than 

retroactively requiring modifications. Due 

to property rights, an agency cannot 

enforce certain actions retroactively. While 

home hardening, vegetation management, 

and planned evacuations are critical, the 

current scale of planning is insufficient, as 

one neighboring property that catches fire 

can still easily ignite the rest of a 

https://www.insurancejournal.com/news/internatio

nal/2020/01/09/553850.htm 
440 Inman, Mike. Ibid. 

https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
https://www.insurancejournal.com/news/international/2020/01/09/553850.htm
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neighborhood under certain conditions of 

aridity and wind. 

Fire mitigation and vegetation 

management measures must be developed 

collectively at the community level with 

buy-in from property owners, whether 

existing or new-build. A community-led 

fire safety plan that can be incorporated 

into the municipal or county General Plan 

ensures that all members of the community 

agree to some level of enforcement. 

RECOMMENDATIONS FOR FURTHER STUDY 

A cost benefit analysis on this 

subject and of this scale and scope requires 

significant resources and further study. To 

provide a fuller picture of the pros and cons 

of each scenario explored here, it is 

necessary to expand on this research. I 

implore the various jurisdictions – state, 

county, and local – and conservation 

organizations impacted by this set of 

problems to dutifully consider the 

information presented in this study and all 

other data available to them before making 

land use decisions that have the potential 

for irreversible damage to the region’s 

ecology, economy, and human health. 

More information, data, and public 

input is required in each individual case 

and jurisdictions with local land control 

should seek to establish community and 

environmental goals specific to the risks of 

wildfire and development that can continue 

to guide decision making. On the other 

hand, the land use decisions made at the 

local level (particularly parcel by parcel) 

will be largely moot if they are not 

coordinated at the neighborhood and 

regional levels, as wildfire and the 

spillover effects of development cannot be 

contained within a single parcel.  

Therefore, the following 

recommendations are applicable for further 

study of the subject at various levels of 

decision making. 

1. Consistently Collect and Refine 

Data 

Data, particularly financial and climate 

data, are difficult to obtain, but constantly 

improving and becoming more widely 

available. Projected short-term and long-

term changes, whether climate- or policy-

related, may affect the cost-benefit 

analysis. The impacts of such changes must 

be standardized to the period of time in 

question. 

The scale of data is also critical for 

an accurate assessment. Official datasets 

used for modeling climate and housing 

growth in California have become more 

refined over time, especially as the impacts 

on local communities have become more 

apparent. In a 2011 study, for example, 

showed that wind and humidity conditions 

used for 1st, 2nd, and 3rd California Climate 

Impact Assessments were only available at 

a scale of 12km, but at 6km in the 4th 

Assessment, and even more refined in each 
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subsequent study. 441  Limitations to data, 

such as scale, can have major 

consequences for planning and 

development. Datasets should all be 

produced and used at the same scale to be 

most effective. 

2. Refine Ways to Calculate and 

Compare Social and 

Environmental Impacts with 

Financial Data 

Another constraint of current 

information used to create a cost benefit 

analysis for complex environmental and 

social issues is the inability to convert 

environmental and social impacts 

effectively and directly to quantitative or 

financial data. Other valuations for a suite 

of integrated ecosystem services, some of 

which were briefly touched on in this 

study, should also be considered when 

establishing the value of preserving open 

space.  

Though intermittent fire can be 

beneficial for the ecosystem, when it 

becomes too frequent, it impacts 

everything from soil building (carbon 

sequestration in soil) to vegetation, habitat, 

infiltration to create local water supply, and 

water quality. Many hillside areas in the 

San Gabriel Mountains also offer unique 

opportunities for recreation, including 

trails that are used by thousands of people. 

Trails may be temporarily closed after fire 

to allow vegetation to recover, though 

some popular trails in the Study Area have 

 
441 Westerling, Ph.D., Anthony LeRoy. Ibid.  

even been closed permanently due to 

damage from post-fire erosion.  

In a post-Covid world and as 

metropolitan regions like Los Angeles are 

predicted to grow in population and 

become denser, demand for wilderness 

trails is bound to continue increasing. 

Though, because of the impacts of fire, 

they may become even more limited. 

This refined study should also 

consider and determine methods to 

calculate the economic benefits of 

proximity to parks/Angeles National 

Forest across all cities in the Study Area. 

Many studies from locations around the 

country have demonstrated the possibility 

of extrapolating the economic activity and 

nearby housing prices to the proximity of 

parks. The Rivers, Trails and Conservation 

Assistance National Park Service, for 

example, has a Resource Book (1995) 

outlining steps to determine such economic 

impacts.442 This is a critical component in 

advocating for the protection of 

undeveloped lands as open space. It is also 

important that access to such open space 

for underserved communities be 

supported. 

The Trust for Public Land (2017) 

also considers an element of social 

cohesion and public participation that is 

created by parks and open space, resulting 

in financial and volunteer contributions to 

those parks. In the study, they found that 

parks create a community cohesion benefit 

of people coming together to improve their 

parks. This “know-your-neighbor” social 

442 Rivers, Trails and Conservation Assistance 

National Park Service. 1995. Ibid.  
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capital, while difficult to fully capture, can 

be measured in terms of the amount of time 

and money that residents donate to their 

parks. “Annually, $12.5 million in 

volunteer time and financial contributions 

is donated to Los Angeles parks.”443 This 

should be explored further as to the impact 

that might be had on new open spaces in 

the Study Area. 

3. Determine Relationship Between 

CBA Factors and Climate 

Change 

An additional factor representing 

the increase of fires with climate change 

will need to be included in a further study. 

This may answer some of the uncertainties 

about structure vulnerability within a fire 

footprint and the changes in fire behavior. 

Factors like whether communities are 

hardened or not hardened and the future 

development patterns throughout the state 

(centralized or sprawling), mixed with 

climate scenarios will provide more 

accurate model estimates of property 

losses. According to Dr. Westerling, the 

estimates of the impact of climate change 

on property losses are likely way 

underestimated as the global climate model 

used in earlier California Climate 

Assessments were not capturing the shift in 

the end date of the fire season, including 

the later timing of and more intense 

 
443 ‘The Trust for Public Land. Ibid. p.6.  
444 Westerling, Ph.D., Anthony LeRoy. Ibid.  
445 Benjamin P. Bryant and Anthony L. 

Westerling. ‘Scenarios for future wildfire risk in 

California: links between changing demography, 

precipitation and interaction with Santa 

Ana winds.444  

However, Westerling also noted 

that the projected growth in households in 

California in the WUI over the next century 

would have much more of an impact on 

wildfire damages, regardless of the 

differences in climate change projections. 

In a 2014 study, the authors found that 

increased property losses due to climate 

change were mostly negligible compared 

to general growth of more valuable houses 

over a larger footprint of the State.445 “If 

you have a lot of growth, you dramatically 

increase losses – it’s hard to determine 

what would be due to climate change,” 

(Westerling, 2021).  

4. Monitor Growth of Housing Due 

to Unintended/Unexpected 

Factors 

Notwithstanding an exodus of 

private insurers from California and lack of 

fire coverage, the development of homes in 

the WUI is expected to continue growing, 

with an estimated 1 million new homes in 

the WUI by 2050.446 Other unintended or 

unexpected events or triggers may result in 

either more or less growth. Because these 

factors are not yet known, it is critical to 

continue monitoring the housing market 

and permitted development in sensitive 

areas. The Covid-19 pandemic, for 

example, has forced many workers and 

land use, climate, and wildfire.’ Environmetrics. 

Published online in Wiley Online Library. April 

10, 2014. DOI: 10.1002/env.2280 
446 Roman, Jesse et al. Ibid. 
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students to work virtually and remotely, 

accelerating an existing trend, which is also 

enabled by improved internet access. This 

has led many households with the 

flexibility to consider relocating from 

urban centers to suburban and exurban 

areas. Greater demand has driven up 

housing prices in these areas and, 

subsequently increased construction of 

new homes in WUI regions across the 

country. If this trend continues, the risk of 

wildfire increases as Bryant and 

Westerling (2014) point out.  

5. Include other development 

scenarios for further CBA 

comparison  

A more detailed cost benefit analysis 

should include more than two scenarios for 

comparison. Alternatives, such as Transfer 

of Development Rights (TDR, or credits), 

would be useful to examine, as well as 

various funding mechanisms for each 

program. Within reason, the more 

scenarios that can be objectively measured 

and analyzed in terms of costs and benefits, 

the more accurately the deciding agency or 

entity can assess what type of program best 

fits their needs and ability to pay.
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APPENDIX A 

Interview List 

Date of Interview Type Interviewee, Position, Organization 

January 21, 2021 – 

Virtual Interview 

(Zoom) 

State / Planning Erik de Kok, Program Manager, Planning and 

Community Development. State of California, 

Governor’s Office of Planning and Research (OPR) 

January 27, 2021 –

Virtual Interview 

(Zoom) 

Academic / 

Planning 

(Wildfire) 

Westerling, Ph.D., Anthony LeRoy. Professor of 

Management of Complex Systems. University of 

California, Merced 

February 1, 2021 – 

Virtual Interview 

(Zoom) 

State / Insurance Deborah Halberstadt, California Department of 

Insurance 

February 2, 2021 – 

Virtual Interview 

(Zoom) 

Private / 

Insurance 

Wendy Nystrom, M.A., CRIS, ENV SP, Basher 

Productions, LLC, Host of Environmental Social 

Justice 

February 5, 2021 – 

Virtual Interview 

(Zoom) 

Municipal / Fire Vincent Anderson, City of Sunnyvale Fire Marshal 

(formerly City of Redlands) 

February 11, 2021 – 

Virtual Interview 

(Zoom) 

Municipal/ 

Planning & 

Community 

Development 

Jeff Kugel, Community Development Director. City of 

Glendora 

February 11, 2021 – 

Virtual Interview 

(Zoom) 

Municipal / 

Planning 

Chris Veirs, Principal Planner. City of Claremont 

February 17, 2021 – 

Virtual Interview 

(Zoom) 

Academic / 

Planning 

(Flooding) 

Liz Koslov, Professor of Urban and Regional Planning, 

UCLA Luskin 

February 19, 2021 – 

Virtual Interview 

(Zoom) 

Municipal / Public 

Works 

Mary Joyce Ivers, Director, City of Ventura Public 

Works Department 

 

March 2, 2021 – 

Virtual Interview 

(Zoom) 

County / Fire Mike Inman, Assistant Fire Chief, Division 2, L.A. 

County Fire Department 

 

March 12, 2021 – 

Virtual Interview 

(Zoom) 

Joint Powers 

Authority (JPA) / 

Conservation  

Rorie Skei, Chief Deputy Executive Officer, 

Mountains Recreation & Conservation Authority 

(MRCA) and Chief Deputy Director, Santa Monica 

Mountains Conservancy 

May 24, 2021 – 

Virtual Interview 

(Zoom) 

Non-profit / 

Finance and 

Conservation 

Kim Quesnel, Ph.D., Senior Project Scientist, Blue 

Forest Conservation 

 

Sample of Interview Questions by Type 

Fire agencies 

1. How many cities have currently outsourced their firefighting and wildfire duties to L.A. County? Has 

this grown? Are these costs being sufficiently covered? 

2. What role does the County Fire Dept. play in permitting or having final say in whether an area can be 

developed? Are there any instances where they would say “no” versus making recommendations for 

improvements? 
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3. Do you see prescribed burns as an option to reducing wildfire risk in Southern California? How about 

alternatives, such as goat grazing?  

4. Any experience with costs associated with these methods? (i.e. purchasing the goats, purchasing 

insurance, informing nearby property owners, scheduling regular maintenance, etc) 

5. Who bears the cost of the water supply used during firefighting? 

6. How are your crew and resources directed during a wildfire event? How does this impact addressing 

other fire events concurrently? 

7. Has this become any more challenging with increasing frequency and intensity of fires?  

8. Do you have any costs calculated for a specific wildfire event that you could share? Or the overall 

estimated budget over the past 10 years or so? 

9. Is it possible to quantify the cost savings (benefits) of developing property versus leaving it open when 

it comes to fire prevention and management? 

10. Where can I find some of the municipal costs? 

11. Would you support restricting new developments in the WUI? 

12. What are the financial risks associated with business-as-usual disaster strategies? 

13. Do homeowners in the WUI typically have the means to finance their own defense?  

14. What are “defensible space” prevention measures that can be taken at the community level? 

15. Does anyone ever sue? Does this impact insurance or govt budget? 

16. Thoughts on open space management adjacent to residential properties? 

17. How is change in fire season changing when and how you address the problem? 

18. Do you tally economic costs associated with each fire at the department level? 

19. What is the budgeting process like for each consecutive year? And do you predict your budget and/or 

costs to increase each year? 

20. How are departments coordinating resources amongst each other before and during a wildfire event? 

21. Is there a way of categorizing wildfires in terms of severity and damage or that you can imagine that 

being feasible (e.g. hurricanes can be Category 1-5)? 

 

Cities 

1. Would you support restricting new developments in the WUI? 

2. How do you identify high-risk parcels and parcels that are valuable for conservation/open space? 

3. Is cost ever a consideration? 

4. Are there any places you or the city think are particularly worth conserving right now that are not 

currently? 

5. Do you believe there is a perverse incentive for the city (or cities in general) to permit development as 

usual versus conserving potentially sensitive or high-risk lands? 

6. What benefits are provided to the city in terms of development? (ie taxes, housing needs) 

7. What costs of development are borne by the city versus the developer when allowing development in 

hillside areas? (ie roads, utilities, firefighting) 

8. Are there any high-risk areas that would potentially allow medium-high-density residential or 

affordable housing? 

9. How is the city addressing current housing needs? 

10. In what ways do you aid or work with land trusts and conservancies to acquire land? 

11. Are citizens generally favorable toward this method? What is the process of getting greater community 

support? 

12. Is there anything that you think that they could do better – or do do better than the city – to acquire and 

ensure proper maintenance of conservation lands? 

13. Have you overseen or used Transfer of Development Rights? How has the process been?  
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14. How successful do you think that real estate disclosures are for including wildfire susceptibility or 

previous burns and dissuading development? Other ways of greater transparency? 

15. Do you think firebreaks and building codes are sufficient for addressing fire risks? Are there any 

community-scale (larger scale) methods you think would be helpful to prevent or mitigate fires? 

16. How and who is enforcing the maintenance of land vulnerable to fire on private property? What costs 

are associated with this? Is the owner fined? 

17. Can fire agencies play a role in conservation efforts? (e.g. prescribed burns) 

18. How do you ensure a minimum water supply for fire emergencies? 

19. How does the City help or address residents trying to rebuild after a fire? (ie. Permitting) What are the 

greatest costs?  

20. What else do you think should be included in the General Plan Elements or other policies, if any, to 

address this issue and potentially assist in land conservation and/or fire management? 

21. How do you identify high-risk parcels and parcels that are valuable for conservation/open space? 

Public Works 

1. When is Public Works called in to address wildfires? 

2. What types of preventive work is done versus reactive or during reconstruction? 

3. In your time serving in Ventura, have you noticed any correlation between development, fire 

mitigation strategies, and the severity of fires? 

4. What role can or does weed/vegetation abatement play in preventing wildfire? 

5. Cost of these different strategies? 

6. Do you maintain any city or county lands within the WUI/foothills? 

7. What kinds of mutual aid agreements do you have related to wildfire? 

8. How do you address other related threats, such as debris flow? Are these accounted for in the total 

costs of wildfires or separately? 

9. How do you prepare your budget to account for growing threats of fire or other natural disasters?  Or 

does the city primarily rely on external funding (e.g. FEMA) to reimburse for these costs? 

10. In reporting associated numbers, do you categorize your costs and personnel, etc. by a specific fire? 

How are they categorized? What equipment, employees, etc. are included? 

11. Is there anything you think Ventura or other nearby jurisdictions are doing well to address the threats 

of fire and mudslides? Anything they could be doing better? 

Conservation Authorities 

1. Can you describe the general process of acquiring land? 

2. How do you identify it? Why is it a significant parcel to acquire? 

3. How long does it take? 

4. Do you experience any difficulty in acquiring land compared to other private or public entities? 

5. How do you acquire the funding and how do you decide at what cost a parcel is worth purchasing? 

6. What is your experience in managing and maintaining acquired lands? 

7. Are you responsible for wildfire prevention through weed abatement, etc.? 

8. Are there ever prescribed burns? 

9. Are the properties insured? Individually? 

10. Are some parcels not worth purchasing due to risk? 

11. What are the risks you face as an organization when it comes to land acquisition and management? 

12. What are the actual costs associated with purchasing, managing, and maintaining these lands? 

13. How are these costs borne by the organization (WCA)? Do they tend to increase, decrease, or remain 

the same over time? 

14. What were the alternative development scenarios for the lands that were acquired? 

15. Were these actively being pursued? 

16. Are there specific reasons that development would have been ill-suited for these parcels? 

17. Have any of the parcels been impacted by wildfire and/or debris flows (mudslides)? 



170 

 

18. Did the fires start on the property? 

19. How frequent? How long does it take to restore? 

20. Are there any associated costs for the organization? 

State Planning 

1. I am interested in learning from you about the State’s, or OPR’s, vision for the near and far future how 

we will respond to not only the growing threat of wildfire, but also land management, and development 

in risky areas. 

2. You are working on a Wildfire technical advisory update and you are involved in a working group on 

insurance and fire. Can you tell me more about those and what kind of assessments are being done? 

3. If properties are not acquired under a land trust or public lands, but remain private and undeveloped 

without proper access for fire vehicles, it inhibits or constrains the ability to address fire hazards before 

they occur (i.e. controlled burns). Is there any way to coordinate with private landholders? 

4. Given the severe housing and affordability crisis and the obligation of municipalities to meet the 

housing need determined for them by SCAG, how is the State working with communities and regional 

coalitions to address these seemingly competing threats? On the one hand, should they be preserving as 

much open space as possible, or should they use it to meet development need – especially when that 

need may continue to increase.  

5. Determining the likelihood of a parcel being developed and prioritizing it for acquisition is one 

challenge, but on the other hand those parcels that are likely to be developed are probably going to be 

much more costly for an agency or a nonprofit to purchase.  

a. How can we project areas likely to be developed 

b. Are there readily available sources of funding for this type of acquisition and conservation? 

6. I was referring to the definition of significant repetitive losses (?) in the NFIP to think about what 

kinds of properties might be eligible for acquisition as well…In this case, they wouldn’t be developed, 

but perhaps properties that have been subject to fires two or three times in the past decade or two. I 

know there have been similar arguments made before. Is there any sort of definition like that used at 

the State level?  

7. Do you have any thoughts about how this type of work could be carried out on a broader scale or 

collaborative scheme rather than a hodgepodge manner by various nonprofits and local agencies? 

While also being sensitive to property rights? 

8. How are considerations of equity being discussed on the subject of wildfires and conservation? 

9. Other factors to take into consideration for costs and benefits? 

 

Finance 

1. Origin, mission 

2. Who/what are the private funders that you are cultivating and how do you ensure a long-term 

relationship? Or is it based on whatever project an organization is specifically interested in? 

3. How do generate returns for investors? What kind of rates are they paying and how does that get 

passed down to taxpayers/municipal budgets? How long is it expected to take to pay off? 

4. What happens if any one of the stakeholders for some reason does not fulfill its portion of the 

obligation for repayment (say, it is a defunct organization)? 

5. Are there any other innovative funding sources that could supplement or offset Federal, State, and 

local aid for forest management? 
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6. [How] does this address a potential "free-rider" issue where many entities benefit from your 

investment (in land stewardship) but don't want to pay? (ex. a land trust taking the bond, but the 

properties are spread out across or abutting many cities) 

7. What kinds of financing allow for the most collaborative input and equitable distribution of the cost? 

8. Is this something intended to be implemented over and over again (ie every 10 years after the work is 

done)? 

9. Are the bonds open to any existing type of vegetation management, forest resilience, or community 

resilience projects? What are the stipulations/does BlueForest have certain things that they will not 

fund? I've heard from conservationists that prescribed fire in many chaparral areas of Southern 

California that have been exposed to repeated fires are not viable for prescribed burns due to the threat 

of invasive vegetation. Do you work with conservation agencies and how do you ensure the best 

possible strategy is taken to avoid these externalities? 

10. How might conservation agencies, municipalities, counties responsible for land management might use 

something like the Forest Resilience Bond and could is also be used for acquisition and long-term 

maintenance of land? 

11. Finally, in terms of the “bigger picture” is there any conversation around the sustainability of financing 

projects that allow development to continue locating in places where there is still high risk of fire or 

other natural disasters, despite reducing the risk through forest thinning and management? 

Academics/Researchers 

1. Was NY buyback program converted to preemptive program versus reactive? 

2. Thoughts about applying this concept of buyouts to fire-prone areas? 

3. What were the socioeconomic and political forces at play that made this strategy a reality? 

4. Who were the key actors in promoting or enacting the buyback program? 

5. What were the channels they went through? 

6. Did people stay in the same community? 

7. Are property owners approached by the state or vice versa? 

8. How do they decide which properties go toward which uses? (i.e. residential rebuild, parks, open 

space) 

9. TDR? 

10. How are the buybacks being financed by the state? Or is it just a one-time loss and reducing the 

amount of money toward rebuilding?  

11. Do you foresee this program continuing into the future? Only after major catastrophes?  

12. Any implications for other surrounding property values?  

13. Are property values declining in the market regardless?  

14. How do you address a place like the hills around LA where people want to live, fire is temporary, 

somewhat unpredictable, there are new adaptation or mitigation strategies, and property values are still 

sky high? 

15. What are some key takeaways from your experience in Staten Island? 
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APPENDIX B 

 
Source: City of Ventura Department of Public Works (Ventura DPW). “Estimate of Thomas 

Fire Related Expenses Based On Known Items As Of 23, January 2018.” 2018. Provided 

by Mary Joyce Ivers, Director of Public Works on February 19, 2021. 
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APPENDIX C 

Selected parcels assessor data aggregated to the jurisdictional level. 

 

 
 

 
 

 

 

 

  

Jurisdiction # of Lots Acres

Land Value ($) 

(Assessed 2020)

Improvement 

Value ($) Total Value ($) Average $/acre Average $/lot Median $/lot

# Delinquent/ 

Defaulted

 Change Base Value 

to Current ($) 

Median Base 

Year

Sierra Madre 12 224.1 8,670,276.00$     3,671,616.00$     12,341,892.00$  55,075.66$           $          94,232.00 94,232.00$          2 3,088,090.00$            2013

Arcadia 3 79.89 1,072,097.00$     -$                      1,072,097.00$     13,418.85$          357,365.67$        191,177.00$        0 (529,883.00)$              2005

Monrovia 5 69.02 1,072,097.00$     -$                      3,120,624.00$     45,212.72$          624,124.80$        374,865.00$        0 426,649.00$               2012

Bradbury 9 316.75 4,954,963.00$     -$                      4,954,963.00$     15,643.21$          138,371.00$        138,371.00$        4 484,579.00$               1999

Duarte 1 34.26 89,742.00$          -$                      89,742.00$          2,619.72$            89,742.00$          89,742.00$          1 (1,948,658.00)$          2017

Azusa 8 347.2 6,963,771.00$     244,063.00$        7,260,861.00$     20,911.44$          907,607.63$        467,705.50$        0 1,146,567.00$            2011

Glendora 42 633.5 7,472,613.00$     831,980.00$        8,304,593.00$     13,108.77$          212,938.28$        110,847.50$        1 (5,282,258.00)$          2013

San Dimas

*many are in new 

subdivision 99 728.8 23,738,094.00$  70,261.00$          23,808,365.00$  32,667.78$          240,488.54$        218,484.00$        2 (573,901.00)$              2017

La Verne 5 83.0 3,636,694.00$     -$                      3,636,694.00$     3,636,694.00$     727,338.80$        662,855.00$        0 372,812.00$               2018

Claremont 2 103.4 425,008.00$        -$                      425,008.00$        4,110.12$            212,504.00$        212,504.00$        0 235,188.00$               1975

Unincorp. 20 1380.2 10,617,577.00$  -$                      10,617,577.00$  7,692.53$            530,878.85$        281,186.50$        0 642,238.00$               2002

Total 206 4000.2 68,712,932.00$ 4,817,920.00$    75,632,416.00$ 18,907.34$         367,147.65$       212,504.00$       10 (1,938,577.00)$         

Average 1 (176,234.27)$             2007

Jurisdiction # of Lots

# 

Developed % Vacant # Residential

% 

Residential # Single Res # Multi Res # of Units

Total Usable 

SF

Total Usable 

Acres

% Usable 

Acres*

% Unusable 

Acres

# with 

Sewer

# with 

Impairment

Sierra Madre 12 8 4 67% 10 83% 9 1 12 2 1,025,326 24 11% 89% 3 0

Arcadia 3 3 0 100% 3 100% 3 0 3 0 622,037 14.3 18% 82% 0 0

Monrovia 5 5 0 100% 5 100% 5 0 5 0 1,218,373 28.0 41% 59% 0 0

Bradbury 9 9 0 100% 9 100% 9 0 9 0 1,426,248 32.7 10% 90% 2 0

Duarte 1 1 0 100% 1 100% 1 0 1 0 1,493,237 34.3 100% 0% 0 0

Azusa 8 5 1 63% 6 75% 6 0 6 0 1,126,955 25.9 7% 93% 1 0

Glendora 42 41 1 98% 41 98% 41 0 39 0 2,774,812 63.7 10% 90% 13 0

San Dimas

*many are in new 

subdivision 99 98 1 99% 98 99% 98 0 98 1 4,080,736 93.7 13% 87% 28 0

La Verne 5 5 0 100% 5 100% 5 0 5 0 1,693,403 38.9 47% 53% 0 0

Claremont 2 2 0 100% 2 100% 2 0 2 0 187,744 4.3 4% 96% 0 0

Unincorp. 20 20 0 100% 19 95% 19 0 19 1 1,865,953 42.8 3% 97% 2 0

Total 206 197 7 96% 199 97% 198 1 199 4 17514824 402.085032 10% 90% 49 0

# Other 

Use# Vacant

Residential
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APPENDIX D 

Costs of fire services in Foothill cities that are members of the Consolidated Fire Protection 

District. CGS has added, on the right-hand side, a column enumerating the difference 

between city property taxes and documented cost of providing fire service. Numbers within 

parentheses indicate negative values. Adapted from “Progress Report, Fire Services Study, 

City of Claremont,” prepared by Hughes, Heiss & Associates. Source: City of Claremont 
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APPENDIX E 

Los Angeles County FY 2021-22 Recommended Budget for Fire Department 
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APPENDIX F 

Estimated economic benefits of parks, trails, and recreation centers in the City of 

Los Angeles in 2016 $USD. This is a table directly from the May 2017 Trust for Public 

Land Study.447 Though these estimates apply directly to the City of Los Angeles, a 

similar study could potentially be conducted or extrapolate these benefits to the Study 

Area of this research. 

 
 

 
447 ‘The Economic Benefits of the Public Park and Recreation System in the City of Los Angeles, 

California.’ The Trust for Public Land. May 2017. Table 1. p.6. 

https://trails.lacounty.gov/Files/Documents/125/CA_LA%20Economic%20Benefits%20Report_LowRes.p

df  

https://trails.lacounty.gov/Files/Documents/125/CA_LA%20Economic%20Benefits%20Report_LowRes.pdf
https://trails.lacounty.gov/Files/Documents/125/CA_LA%20Economic%20Benefits%20Report_LowRes.pdf

