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foreword

Integrating Hazards into Local Planning

We will always live on a restless planet with natural hazards covering the 
gamut of flood, fire, wind and earthquake. Today, more than ever, Ameri-
can communities know more and can do more to take actions to reduce the 
devastating consequences of natural hazards left unchecked. Over the last 
century, we have faced our threats in a number of ways . We spent billions 
to control those hazards we knew about, but in some cases nature reacted 
in ways we did not expect and ways we could not predict .

Mitigation, a cornerstone of emergency management, is defined as taking 
sustained actions to reduce or eliminate the long-term risks to people and 
property from hazards . Mitigation builds community resilience and commu-
nity sustainability. When a tornado or flood is upon us, it is too late to take 
mitigative actions; but by taking steps to lower our risk across generations, 
we can ensure that our communities recover more quickly from those natural 
events when they do occur . Building our homes and buildings outside of 
high-risk flood areas; fortifying our schools and hospitals and office buildings 
against earthquakes; constructing safe rooms for our neighbors, our friends, 
and our families to shelter in during high wind events are all examples of 
ways planners, developers, architects, engineers, and community leaders can 
take those necessary and sustainable actions to protect existing and future 
development against natural functions of the environment and reduce the 
need—and cost—for response and recovery after an event occurs .

Community planners have an integral role as advocates in shaping their 
communities . Tools that are the mainstay of the planning professional—
such as building codes, zoning, and land-use plans—are keys to mitigation . 
However, unless the public understands that we need to change where and 
how we develop and live, this work won’t matter . Therefore, better com-
munication, citizen involvement, and proactive leadership set the priorities, 
tone, and attitude for development decisions .

Experience has also shown that emergency managers continue to take 
the lead on addressing hazards in their communities. Frequently, emer-
gency managers lead mitigation planning efforts but may not always take 
advantage of the unique expertise that community development or zoning 
officials can bring to bear in the preparation of these plans. Community 
planners share the responsibility to seek out their emergency management 
counterparts and become part of the emergency management team to jointly 
determine what shared values and potential solutions work best for their 
community .
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iv Foreword

The national emergency management system has evolved to address 
comprehensively at all levels protection, recovery, preparedness, response, 
and mitigation needs . Communities that have suffered from disasters are 
acutely aware that disasters are inherently local, but the regional and global 
impacts of a disaster can be far-reaching . This knowledge places a huge 
responsibility on local governments to incorporate resilience and sustain-
ability to natural hazards into their decision making .

This report is the result of a contract between the Federal Emergency 
Management Agency (FEMA) and the American Planning Association 
(APA) . In 1998, under a separate FEMA contract, APA completed the widely 
disseminated guide, Planning for Post-Disaster Recovery and Reconstruction 
(PAS Report 483/484). That report reflected the need for greater inclusion 
of hazards as a factor in local planning during a time when emergency 
management, in the postdisaster environment, was the primary driver of 
change. The practice of community planning has evolved significantly in a 
very short time, with sophisticated and creative results evident in hazard-
prone communities throughout our nation . The case studies highlighted in 
the pages of this report illustrate this change . However, the basic tenets of 
Planning for Post-Disaster Recovery and Reconstruction are still widely appli-
cable for recovery and mitigation planning efforts today .

When developing this report, there was no expectation of finding a perfect 
solution in any one community . Integration of hazards into local plans does 
not exist in one ideal template . The comprehensive plans that are the most 
effective are unique, living documents that evolve over time. Comprehensive 
planning recognizes the long-term benefits of our actions, even if the process 
of developing a long-term plan can be a challenge . Integrating hazards into 
the planning process on paper is easy; putting that integration into practice 
amid a myriad of local variables is much tougher . The commitment and politi-
cal will to address hazards wane when the immediate threat of or response 
to a disaster is gone . This is our challenge to address together .

The participants who assisted with the development of this report know 
intuitively what integration of hazards into local planning means . As a result 
of the groundbreaking change in federal policy with regard to the Robert T . 
Stafford Disaster Relief and Emergency Assistance Act, as amended by the 
Disaster Mitigation Act of 2000, and the requirement for mitigation plans 
for federal disaster assistance, a national repository of almost 20,000 state, 
local, and tribal mitigation plans has been developed over the last decade . 
Hazard mitigation plans previously existed within only a few select states 
that included hazards as a component of comprehensive planning in land-
use enabling laws . This report shows what can be accomplished when that 
integration goes beyond the minimum federal requirements.

I am extremely impressed by the ability of communities to go beyond the 
bare minimum in community planning to achieve true reduction of risks 
to their built environment, future development, and, most important, to 
protect the people that live in, work in, or visit them . I hope that community 
leaders and practicing planners with the skills, knowledge, and influence 
are inspired to think a little bit differently about how hazards affect their 
communities, and how they can help their communities become resilient 
and sustainable .

W . Craig Fugate, Administrator 
Federal Emergency Management Agency 

Department of Homeland Security

apa-pas560-00fm.indd   4 5/14/10   11:46:46 AM



v

Executive Summary

This PAS Report resulted from a growing awareness by both the American 
Planning Association and the Federal Emergency Management Agency 
that effective hazard mitigation requires exploiting every opportunity a 
community has at its disposal to promote safe growth . This awareness has 
grown rapidly as a result of the experience that FEMA and communities 
nationwide have acquired in implementing the Disaster Mitigation Act of 
2000 amendments to the Robert T . Stafford Disaster Assistance and Relief 
Act . Planners must be able to learn from the best practices for integrating 
hazard mitigation into all aspects of the local planning process . The study 
thus includes six major case studies from across the nation .

The report’s initial chapters present a framework for understanding 
those case studies . Chapter 1 is a brief for expanding the role of planners in 
hazard mitigation, detailing the value of what they bring to the table while 
summarizing the roles of other actors in the process . Chapter 2 explains 
the often complex relationships among federal and state hazard mitigation 
laws and local hazard mitigation planning . Chapter 3 then details the rela-
tionships between hazard-related elements and other elements in the local 
comprehensive plan and discusses the various types of hazard elements 
prescribed in state planning legislation . Chapter 4 goes on to describe how 
hazard mitigation can be integrated into other types of community and 
regional plans—specifically, area, functional, and operational plans. Chapter 
5 then offers best practices for integrating hazard mitigation into the tools 
for implementing local policy . It also prescribes the methodology for Safe 
Growth Audits .

Chapters 6, 7, and 8 each offer pairs of case studies of large, intermedi-
ate, and small town and rural jurisdictions . That division helps to show 
that communities large and small can use best practices for integration to 
achieve meaningful results in reducing losses of both life and property on 
account of natural hazards . Finally, Chapter 9 summarizes what the report’s 
authors have learned about what works, what does not work, and what lies 
ahead for our nation’s communities with regard to natural hazards . The key 
points of those findings are:

WHAT WORKS

• Complementary Goals and Objectives in the Local Hazard Mitigation 
Plan and Comprehensive Plan

• Implementing Hazard Mitigation through Government Expenditures 
and Development Regulations
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vi Executive Summary

• Documenting Existing and Predicted Future Conditions and Raising 
Awareness of What Can Be Done about Them

• Mutual Reinforcement Between Hazard Mitigation and Other Planning 
Goals

• Sustaining Leadership for Hazard Mitigation

• Strong Culture of Preparedness and Mitigation

• Using External Drivers As Leverage While Focusing on Community 
Needs

• Proactive Outreach and Stakeholder Involvement in Planning

WHAT DOES NOT WORK

• Procrastination

• Failure to Involve Planners in Local Hazards Planning

• Failure to Engage Public Participation or to Communicate about 
Hazards

• Investment in Redevelopment without Accounting for Hazards
• Failure to Use Other Plans to Address Hazards

THE ROAD AHEAD

• Learn from Disasters

• Start Change Now

• Strengthen Integration of Hazards with Other Planning Activities
• Think Linkages
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1

Chapter 1

Hazard Mitigation: An Essential Role for Planners

James C. Schwab, aicp, and Kenneth C. Topping, faicp

One of the primary goals of planning has always been the enhancement of 
quality of life in our communities. Most planners practice in the firm belief 
that their efforts are helping to improve the lives of people in the communi-
ties they serve.

Nothing is more essential to protecting quality of life than ensuring 
personal safety. All other benefits or public goods that people might regard 
as elements of a high-quality life—aesthetics, cultural activity, peaceable 
civic life, prosperity—are difficult or impossible to cultivate or enjoy when 
personal safety is in jeopardy.

s

apa-pas560-01.indd   1 5/14/10   11:52:56 AM



2 Hazard Mitigation: Integrating Best Practices into Planning

Much the same can be said about public health. Protecting public health 
and safety has long been enshrined as an essential justification for the use of 
police power at all levels of government. The role of police and fire services 
in protecting public health and safety is made apparent on a daily basis.

As we have learned more about the environment and the risks inherent 
in the forces of nature, government has acquired new responsibilities to 
address those risks—including not allowing development to occur in ways 
that would be likely to increase threats to public health and safety. This 
responsibility has long formed the legal, constitutional, and philosophical 
basis of environmental law, which has strengthened over time as scientific 
research has strengthened causal connections between environmental qual-
ity and public health.

In the United States, both environmental and hazards-related laws are 
subject to the same sorts of restraint on governmental authority that apply 
in many other areas of public safety. The most important restraint is the 
injunction against takings—the appropriation by government of private 
property without just compensation—in the Fifth Amendment to the U.S. 
Constitution. As with so many issues in the law, however, this is less a mat-
ter of absolutes than of balancing considerations. Common law has never 
bestowed an absolute right on property owners to do whatever they please 
on their own land, if for no other reason than that some things they may 
choose to do can pose a nuisance or danger to others. For instance, a prop-
erty owner who tears down part of a coastal dune system not only may be 
jeopardizing the integrity of that system on his own land but, by creating a 
breach in the natural protection those dunes afford against coastal storms 
and erosion, may also be jeopardizing the safety and viability of use of many 
neighboring property owners and renters as well. Likewise, as Firewise 
Communities (2009) has noted, a landowner in the wildland-urban inter-
face who fails to manage properly the vegetation on her own property may 
well be endangering not only her own property in the event of a wildfire 
but the property of neighbors who may as a result face the consequences of 
an enlarged fire. Clearly, regulating development in order to minimize risk 
or prevent unreasonable risks is a key function of the police power in any 
government that has responsibility for such decisions.

While the question of regulation is usually phrased to ask whether gov-
ernment is going too far in a particular case, it is also important to discuss 
whether government has gone far enough, particularly in situations where 
the danger posed by development is clear (Thomas and Medlock 2008). 
Whether the issue is one of properly assessing the potential for slope failure 
resulting in landslides, of anticipating the impact of obstructions in a flood-
way, or some similar failure to prevent foreseeable consequences, officials as 
well as developers must anticipate the possibility that victims will pursue 
claims based on real or perceived negligence. Those who threaten claims for 
takings often seek to persuade officials to loosen regulations on development 
with threats of lawsuits, but the opposite can be true as well—after the fact, 
suits for damages resulting from foreseeable consequences can also tug at 
the public purse. As Thomas and Medlock (2008) conclude, contemporary 
law supports using a preventive approach to promote the public health, 
safety, and welfare in the face of potential disasters. When public safety is 
at risk, advocates of property rights ought not to be the only people gaining 
the attention of local elected officials.1

This PAS Report is, above all else, a brief for why planners must make 
hazard mitigation a central consideration in the comprehensive planning 
process and all that flows from it. It also examines how that process can 
establish the framework for successful mitigation and, ultimately, greater 
community resilience in the face of disasters. In order to achieve these goals, 

DEfinition: HAzARD 

MitigAtion

What exactly is hazard mitigation? 
According to the website of the Fed-
eral Emergency Management Agency 
(FEMA), “Mitigation is the effort to 
reduce loss of life and property by 
lessening the impact of disasters.  
This is achieved through risk analy-
sis, which results in information  
that provides a foundation for mitiga-
tion activities that reduce risk, and 
flood insurance that protects finan-
cial investment” (www.fema.gov/
government/mitigation.shtm#1). 
According to the Code of Federal 
Regulations, “Hazard mitigation 
means any sustained action taken 
to reduce or eliminate the long-term 
risk to human life and property from 
hazards” (44 CFR 201.2). ◀
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Chapter 1. Hazard Mitigation: An Essential Role for Planners 3 

planners must become familiar enough with the language and logic of natural 
and other hazards to assert a primary role for planning in addressing them. 
This report aims to establish that framework.

WHAt RoLE SHoULD PLAnnERS PLAY?
The field of hazard mitigation is not unoccupied. Emergency managers, in 
particular, have carved out significant roles there. So have civil engineers 
and others involved in planning for and developing public infrastructure. 
There are many people and institutions with stakes in the wide range of 
structural and nonstructural approaches to hazard mitigation.

Nevertheless, planners’ role in the process is central, and the process is 
less robust and less comprehensive without them. Planners typically have 
combinations of skills that can abet success for mitigation plans. In turn, 
the adoption of mitigation tools can strengthen the role of planning in both 
the short and long term. It is critical that planners perceive the centrality of 
their role in this area and use their talents to the maximum benefit of public 
health and safety.

facilitating Public Participation
Most planners have at least some training in facilitating public involve-
ment, and many have acquired considerable experience in the course of 
their careers. Most are well aware that planning is almost inextricably inter-
twined with political considerations, or what political philosophers have 
labeled “the art of the possible.” The vagaries of local political cultures go 
far in explaining the wide variations in both the strength and overall focus 
of planning systems throughout the United States. Civic context is a major 
factor in successful planning.

The challenge for planners involved in integrating hazard mitigation into 
the planning process is to leverage an element of common cause in making 
the community safer and achieving reductions in losses to life and property. 
While these goals seem like almost unassailable public virtues, there is con-
siderable variation in what people are willing to do to achieve those goals and 
how much responsibility (particularly for funding) they are willing to assign 
to the public sector and to which levels and agencies within it. Arguments 

Figure 1.1. A postdisaster community meeting in Greensburg, Kansas

tHE  

RobERt t. StAffoRD Act

The Robert T. Stafford Disaster Relief 
and Emergency Assistance Act (PL 
100-707), signed into law November 
23, 1988, amended the Disaster Relief 
Act of 1974 (PL 93-288). This act 
constitutes the statutory authority 
for most federal disaster response 
activities, especially as they pertain 
to FEMA and FEMA programs (www 
.fema.gov/about/stafact.shtm). The 
Stafford Act has been amended by 
subsequent legislation. The most 
notable of these for present purposes 
is the Disaster Mitigation Act of 2000, 
which for the first time tasked state 
and local governments with the 
preparation and adoption of hazard 
mitigation plans approved by FEMA 
under its implementing regulations 
as a condition of eligibility for receiv-
ing hazard mitigation grants from 
FEMA under any of several programs 
(see Chapter 2). This report focuses 
not on those plans per se but rather 
on the relationship of such plans to 
the broader comprehensive planning 
process and other routine planning 
activities at the local level.

It should be noted that while this 
report uses the term “local hazard 
mitigation plans” (LHMPs), this 
is a generic term for which some 
states use variations, such as “local 
mitigation strategy.” All such terms, 
however, refer to local or tribal plans 
prepared to comply with the Disaster 
Mitigation Act and, in some cases, 
with complementary state or tribal 
laws and regulations. ◀
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4 Hazard Mitigation: Integrating Best Practices into Planning

about relative responsibilities of local, state, and federal governments can 
seem endless, but they often reflect the dominant local political culture.

One vivid example comes from Louisiana, where, prior to Hurricane 
Katrina, levee districts had been balkanized by local considerations. One 
of the major reforms in the wake of that disaster was to consolidate those 
districts into just two authorities, one on each side of the river. The state 
also assumed a much larger role in planning the restoration of coastal 
wetlands—seen as providing some natural buffer against storm surge—than 
it had previously.

In this context, planners can help by initiating the public dialogue before 
disaster strikes, helping people to understand the urgency of the problem 
through effective public outreach and education. This entails involving as 
many key stakeholders as possible and helping them to achieve consensus on 
as many broad principles and action items as possible, given the prevailing 
norms of the community. The centrality of establishing planning teams and 
involving citizens in order to generate informed public support for a local 
hazard mitigation plan is a common thread in FEMA’s series State and Local 
Mitigation How-to Guides (FEMA 2001–2003), a nine-volume set of CD-ROMs 
and publications produced to help communities after the passage of the 
Disaster Mitigation Act of 2000 (DMA) amendments to the Robert T. Stafford 
Act (see sidebar). Subsequently, requirements for public participation were 
written into the regulations implementing DMA (44 Code of Federal Regula-
tions Parts 201 and 206). Public participation has long been a desideratum for 
most communities engaged in comprehensive planning; making mitigation 
a central issue in the comprehensive plan strengthens such participation in 
those aspects of the plan addressing local hazards.

Sometimes, however, it is necessary to conduct this discussion after a 
disaster because circumstances have left no other choice. Even then, solid 
community leadership can produce remarkable results, as in the commit-
ment of citizens and local government in Greensburg, Kansas, to rebuild a 
“green” community after an EF-5 tornado devastated the town on May 4, 
2007 (see Greensburg, Kansas + BNIM 2008; Kansas Office of the Governor 
and FEMA Region VII 2007).

Planning Process
Planners are versatile professionals, and the skill set required for success is 
quite broad. Planners’ understanding of the planning process is systemic 
and requires knowing how to move projects, including the development 
of comprehensive and other types of plans, from the original goal-setting 
stages to completion and adoption.

This knowledge makes planners essential to hazard mitigation planning 
for two important reasons. First, they can aid in drafting and communicat-
ing a plan with clear goals and objectives that are in substantial agreement 
with the articulated goals and objectives of the community. More important, 
however, they should also be able to show how the goals and objectives of 
any hazard mitigation plan or comprehensive plan element relate to other 
existing or proposed plans and plan elements.

comprehensive Vision and goal Setting
The ability to integrate hazard mitigation into the larger context of plan 
making in a community is tied directly to another unique and crucial plan-
ner’s skill: the ability to think comprehensively about the challenges facing 
a community, how to address them with the resources available, and how 
to steer the public and its decision makers toward goals and objectives that 
are reasonably constructed to achieve the desired ends. Many other local 
government professionals are trained to manage particular and often isolated 
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functions—civil engineering with sewer and water systems, for example, 
or police and fire officials with public safety—but few, with the exception 
of county, city, or town managers, are trained to think about the welfare of 
the community in its entirety, with all the complex relationships that exist 
among land use, economic development, population growth, the environ-
ment, and the physical impact of the built environment on any number of 
other factors. Planners’ ability to think the big, long-term thoughts about 
the interrelatedness and interdependency of all these factors makes them 
indispensable to hazard mitigation planning.

influencing Policy
The ability to see the big picture also allows planners to function well close 
to power (see Lucy 1988). Local elected officials, particularly mayors, sel-
dom have the luxury of focusing on one issue at a time. More often, they 
(along with county, city, or town managers) face a variety of simultaneous 
challenges involving budgets, tax base, development, state and federal 
mandates, and a host of other issues. The people they typically value most 
are those who can help them see around corners, anticipate consequences, 
and devise solutions they can sell to the public.

And yet, it has been historically difficult to sell public officials on making 
hazard mitigation a priority because it usually involves short-term political 
costs for dealing with consequences in a future beyond the term of most 
officeholders. At the same time, local political histories across the country 
are full of examples of the high price of being caught off guard, such as Jane 
Byrne’s upset mayoral victory in Chicago in 1979 following a major snow-
storm that the public did not feel was well handled by the incumbent. When 
a large disaster does occur, local officials often play the “blame game” out 
of fear of being considered having been unprepared for the crisis. Concerns 
about political vulnerability, therefore, are significant forces both before and 
after a disaster.

The ability to influence policy makers is fraught with challenges and is a 
product of a variety of personal and professional skills—and sometimes even 
the mere accident of personal relationships developed over time. Nonethe-
less, many planning directors have honed valuable skills that, when brought 
to bear on issues of hazard mitigation, should elevate the issue as a public 
priority in important ways.

Land-use Regulation
In most communities, planners are responsible for drafting and implement-
ing the codes that govern land use. (Communities without permanent 
planning staff tend to hire planning consultants to assist with such tasks.) 
Planners are the one group of local government professionals specifically 
trained to analyze spatial relationships, plan for future growth and develop-
ment, and implement the resulting decisions.

Despite this, few planners are formally trained to understand how haz-
ards should influence those tasks and processes. The number of planning 
schools that incorporate such training into their curriculums is small, though 
growing, so many planners have essentially learned on the job or through 
continuing education training. Thousands of communities have by necessity 
learned to incorporate National Flood Insurance Program land-use require-
ments into their local codes, and necessity driven by experience with past 
disasters, sometimes coupled with state and local legislation, has compelled 
many others to address land-use issues connected with earthquakes, hur-
ricanes, landslides, and whatever other hazards affect their environments.
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6 Hazard Mitigation: Integrating Best Practices into Planning

Strategic Points of intervention
While it may seem obvious that planners are well positioned to coordinate 
planning for hazard mitigation, the rationale for planner involvement in 
this field is more profound. What is at stake is not just one more plan or 
compliance with federal standards under the Disaster Mitigation Act of 
2000 but the need to investigate the opportunities in every stage of the plan-
ning process—from visioning to financing to implementation—to make a 
community safer through cost-effective hazard mitigation. This involves 
identifying strategic opportunities for intervention in all of the activities in 
which planners are routinely involved, including:

• Visioning and goal setting for the community

• All forms of plan making, including not only the comprehensive plan 
but area and functional plans

• Using tools such as zoning, subdivision, planned unit development, and 
landscaping codes

• Reviewing and preparing development proposals, including redevelop-
ment plans, site plan review, and development agreements

• Capital budgeting, including capital improvements programs, to ensure 
that public funds are invested in mitigation as needed

The remainder of this chapter will explore the roles of other professionals 
in this process and how planners can best relate to them in the interest of 
ensuring successful hazard mitigation.

WHo ELSE iS inVoLVED?
Planners often gather and synthesize information from a number of other 
professionals. This is especially true with hazard mitigation because it 
requires technical information from a number of scientific and technical 
sources, which vary depending on the nature of the hazards. Civil and 
structural engineers can provide a wealth of data, as can hydrologists, 
geologists, and climate and weather specialists, among others. In addition, 
the implementation of hazard mitigation projects can involve emergency 
managers, public administrators, public works officials, and others. Nev-
ertheless, planners remain best trained to synthesize that information, 
structure it into plans, and outline a path to implementation. What follows 
is a brief summary of the roles played by some others in the hazard mitiga-
tion planning process.

Elected officials
The legal force of most types of public plans depends on their adoption 
by a body of elected or appointed officials, usually the former. Under the 
Disaster Mitigation Act of 2000 (DMA), local hazard mitigation plans are not 
approved by FEMA until the plan is formally adopted by the local govern-
ing body of the jurisdiction, whether a county board, city council, or some 
other elected law-making entity. In most states, local comprehensive plans 
are official only after formal adoption by the elected governing body of a 
municipality or county, with only a few states authorizing final adoption 
by the planning commission. It stands to reason, then, that the support of 
elected officials is critical to the successful integration of hazard mitigation 
into the planning process.

This is not merely a matter of casting a vote for adoption at the tail end 
of the process. Mayors, city council members, county supervisors or com-
missioners, and other elected officials send signals on a daily basis about 
the level of importance they attach to various goals and objectives of local 
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government policy. Their involvement and support can help ensure public 
understanding and support, just as their disinterest or outright opposition 
can work to doom prospects for success. Ten states have explicit mandates 
to local jurisdictions to include a hazards element in local comprehensive 
plans (IBHS 2009), but in the others it is distinctly helpful for planning com-
missions and their staffs to hear from elected officials that they see the use 
and importance of including such an element.

city and town Managers
In many communities, city and county managers and their staffs are respon-
sible for the professional management of local government, and they thus 
set the tone for many planning decisions. Like planners, they tend to see 
their communities in their entirety, particularly with regard to budgets and 
financial opportunities. Their knowledge of hazards and the degree of pri-
ority they assign to mitigation of them can make a significant difference in 
the success or failure of local programs.

Planning commission Members
The planning commission usually comprises local citizens appointed by 
local elected officials. While many of these people are design professionals 
(architects, engineers, builders, etc.) with a natural interest in the subject 
matter, they do not necessarily know a great deal about hazards. Offering 
such information or including this topic in training programs can become an 
important task for the planning staff. A few states require a certain number 
of training hours for commissioners, affording some opportunity for orga-
nizations that provide such training to include at least a basic introduction 
to hazard-related issues in local planning and zoning (Nolon 2007).

Emergency Managers
In many states and communities, emergency managers have been given the 
lead role in developing local hazard mitigation plans. This occurs primar-
ily because FEMA requirements generally are administered by emergency 
management agencies at the state and local levels, with the notable exception 
of the National Flood Insurance Program, which is handled largely by flood-
plain managers. This arrangement is less than ideal, however, if emergency 
managers fail to reach out to and collaborate with allied professions and 
stakeholders—as planners also need to do—to ensure a well-rounded plan 
with adequate provisions for implementation. Emergency managers often 
have considerable expertise, including knowledge of evacuation routes and 
plans, familiarity with emergency operations plans (for which they are pri-
marily responsible), and understandings of a community’s physical, social, 
and other vulnerabilities. Emergency managers are trained to observe and 
anticipate what might go wrong in their communities when disaster strikes 
and to respond quickly and efficiently with the resources available. As illus-
trated in the case study of Lee County, Florida (see Chapter 6), emergency 
managers can also serve as effective champions for integrating mitigation 
into comprehensive planning within their jurisdictions.

One significant advantage emergency managers have is their perspective 
on the comprehensive cycle of emergency management, which comprises 
four activity phases of mitigation, preparedness, response, and recovery 
(Perry and Lindell 2007, chap. 1). Ideally, emergency managers understand 
how these are interrelated and interdependent, with each phase blending 
into and contributing to better performance in the next one. This under-
standing of the cyclical pattern of disasters, when communicated well, can 
help shape wider community awareness that hazards are always present, 
that the next disaster is a matter of time, and that mitigation planned and 
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8 Hazard Mitigation: Integrating Best Practices into Planning

implemented during the lull between events can pay serious dividends in 
reducing future death and destruction.

Equally important is the professional training of emergency managers 
to view risk from an all-hazards perspective, consistent with the goals of 
DMA. This allows for an effective integration of hazard information within 
the community, ideally with a grasp of how particular solutions can help 
address multiple hazards. When emergency managers work from this per-
spective with planners who understand multiple-objective management, in 
which hazard mitigation is achieved in a way that serves other public policy 
objectives such as environmental quality and enhancing public recreational 
opportunities (for example, in riverfront parks), the synergy can be both pow-
erful in marshaling the necessary resources and politically very effective.

Emergency managers also play an important role in planning and execut-
ing evacuation plans (Schwab, Eschelbach, and Brower 2007, chap. 11).  
The aim of evacuation is to save lives; its viability depends on the feasi-
bility of using planned routes. Bridges that are not high enough above 
flood levels or that buckle in an earthquake provide poor paths to safety, 
as do roads with sections that are routinely flooded. Likewise, inadequate 
egress from homes and subdivisions in the wildland-urban interface can 
leave residents trapped in a raging inferno. Addressing these issues in a 
mitigation plan and implementing solutions in a timely manner are crucial 
to protecting citizens.

There are some distinct limitations in the training of most emergency 
managers, however, relative to mitigation planning. Most are not neces-
sarily familiar with the various elements of a community’s comprehensive 
plan and are not generally engaged with planners in day-to-day operations. 
Emergency managers are unlikely to be trained in designing and conducting 
a collaborative planning process or facilitating public involvement. Their 
skill sets do not typically include activities related to land use and building 
codes but focus more often on operations planning and implementation, 
vehicles, machinery, and warning systems. Often, planners must help sup-
ply this larger vision.

fire officials
Many local fire departments in communities affected by wildfire hazards 
are actively involved in mitigation outreach and education activities within 
their communities, training neighborhood residents in firewise landscaping 
and vegetation management (Schwab and Meck 2005, chap. 5), as well as 
conducting evacuation drills.

Public Works Employees
The exact boundaries of the responsibilities of public works departments 
vary from one locality to another, but they almost always include water and 
sewer systems and often transportation system management as well. Com-
munities with municipal electric systems may also include those under public 
works. In addition, public works departments often include responsibilities 
for urban forestry, which can become a critical response function in areas 
with extensive tree damage after a wind or ice storm. Mitigation functions 
in these cases may involve systematic programs for treating or removing 
hazardous street trees in order to reduce such vulnerabilities, as well as guid-
ing choices of more resilient trees (Schwab, ed. 2009). The U.S. Forest Service 
(e.g., Burban and Andresen 1994) has long provided guidance with regard 
to mitigating the impact of storms on the health of the urban forest.

Because maintaining sewer and water services even in an emergency 
is essential, public works departments are critical targets for municipal 
continuity-of-operations plans (Perry and Lindell 2007, chap. 8). One need 
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only consult the experience of Des Moines, Iowa, in losing its water treat-
ment plant in the 1993 Midwest floods to gain a sense of just how critical 
this function can be (Schwab et al. 1998, chap. 1). While water treatment 
and sewage treatment plants tend to be near water bodies such as rivers 
for good reasons, for mitigation purposes it is also critical that they be 
adequately protected by floodwalls and levees. Equally important are the 
protection of collection and distribution systems for water and sewage, 
protection of lift stations, and the decentralization of water treatment 
facilities. These systems can be vulnerable to a number of hazards ranging 
from flooding and erosion to ground shaking and landslides, all of which 
implicate design, construction, and location decisions. In addition, public 
works agencies often have some responsibility for stormwater manage-
ment, which also has major land-use implications.

Because of these critical, ongoing responsibilities, public works engineers 
can bring some of the most crucial information into the mitigation planning 
process. They are responsible in various ways for a significant portion of 
what are typically identified as “critical facilities”—those that are essential 
in some way to the community’s ability to function and recover during and 
after a disaster.

transportation Planners and Engineers
Some of the most dramatic system failures in disasters, such as the collapse 
of the Cypress Viaduct during the Loma Prieta earthquake, have historically 
involved transportation. (See Figure 1.2.) Under the stress of natural hazards, 
such facilities can succumb to a variety of pressures including wind, waves, 
storm surge, erosion, floodwaters, slope failure, and seismic shaking. Land-
slides, for instance, have been one focus of extensive research supported by 
the Transportation Research Board to identify effective mitigation techniques 
(see Turner and Schuster 1996).

One major opportunity for integrating hazard mitigation into transpor-
tation planning occurs at a regional level but with significant opportunity 
for local government input. Metropolitan planning organizations (MPOs), 
operating under federal transportation legislation, already produce long-
range transportation plans (LRTPs). These have not typically included 
much if any emphasis on hazard mitigation, but they can and should.  
A pilot project in this area is being conducted by Florida State University’s 

Figure 1.2. Reinforcement bars lie 
at the base of the Cypress Viaduct of 
Interstate 880, Oakland, California, 
October 17, 1989.
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10 Hazard Mitigation: Integrating Best Practices into Planning

Department of Urban and Regional Planning in cooperation with the MPO 
of Charlotte County, Florida. The project is developing a set of guidelines for 
best practices including various analytical tools for exposure and vulnerabil-
ity assessments for coastal flooding and sea-level rise, as well as evacuation 
scenarios (Walther 2009).

giS Managers
Accurate and thorough mapping of hazards is critical to successful imple-
mentation of a community mitigation plan. Many communities now employ 
mapping specialists skilled at managing geographic information systems 
(GIS); these professionals can incorporate more specific risk-analysis systems, 
such as FEMA’s HAZUS program, into broader GIS platforms in order to 
integrate hazard identification and risk assessment into the mapping process 
that supports planning. Most planners today are already familiar with GIS, 
and many GIS managers are trained planners, making this one of the easier 
arenas in which to foster collaboration.

Environmental Professionals
As the emphasis in much urban planning has shifted to sustainability, it has 
become apparent that environmental science will play an increasing role in 
helping communities identify effective means of blending environmental 
protection with meaningful hazard mitigation. The salience of this issue takes 
two critical forms. One is the role of natural systems in protecting the built 
environment when we allow them to perform optimally for that purpose—
for example, beach and dune systems and coastal and floodplain wetlands. 
The other is the hideous impact that man-made environmental hazards, 
such as the potential release of hazardous industrial materials, can exert 
on exacerbating the damages inflicted on people, animals, buildings, and 
the natural environment during a disaster. Various types of environmental 
professionals, whether they are engineers, scientists, or managers, need to 
provide input to the hazard mitigation planning process not only in high-
lighting and documenting such vulnerabilities but in identifying workable 
solutions that can satisfy multiple community objectives.

Parks and Recreation officials
Parks and open space have often played a critical role in the mitigation of 
flood hazards. Simply acquiring open space in floodprone lands can go a 
long way toward preventing flood damages. In Iowa City, Iowa, despite 
some potentially unwise development in other locations, City Park served 
in both 1993 and 2008 as a major retention basin for floodwaters along the 
Iowa River. When parks and recreation officials are brought into the process 
of mitigation planning, they often can help identify such opportunities as 
well as some nontraditional funding sources—such as parks and open space 
funds—that might help planners achieve their goals.

Mitigation goals related to open space often serve additional hazard- 
related goals. For example, Faultline Park in Salt Lake City sits on land 
acquired atop an earthquake fault. Other communities have acquired sen-
sitive lands in mountainous areas that may be subject to landslides and 
avalanches. These areas may also host environmentally sensitive habitats 
for local flora and fauna that merit special protection or treatment.

Economic Developers/business Leaders
Damage from the 1989 Loma Prieta earthquake nearly crippled downtown 
economic activity in Watsonville, California, for some time afterward (Eadie 
1998). Downtown Cedar Rapids, Iowa, suffered for at least a year after the 
floods of June 2008 swamped more than 10 percent of the city (Waddington 
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2009). Economic recovery is one of the most critical goals of hazard mitiga-
tion because without it communities lose jobs, tax revenues, and with them 
many of the financial resources essential to maintaining local government 
and facilitating rebuilding (Alesch et al. 2008). It is thus essential to involve 
both economic development officials and local business leaders in mitigation 
planning, to ensure that they are aware of the dire economic consequences 
of failure to mitigate and ideally to involve them as effective champions 
of the need for mitigation. Leaving these stakeholders outside the process 
only increases the likelihood that they would oppose mitigation-related 
expenses or regulations.

The case studies in this report bear out the effectiveness of such involve-
ment. The desire to protect a highly vulnerable, floodprone central business 
district clearly drove much of the mitigation planning in Bourne, Massachu-
setts. In Charlotte, North Carolina, a timely invitation from local planners to 
developers to analyze the impact of full build-out in the floodplain under 
existing zoning codes produced effective buy-in for amending those codes 
to forestall predictable, undesirable results. Roseville, California, succeeded 
in involving representatives of major businesses on the steering committee 
for its multihazard mitigation plan, and the city’s economic development 
team is able to market the city as a safe place to do business.

WHo SHoULD PREPARE LocAL HAzARD MitigAtion PLAnS?
While the comprehensive planning process should be the central planning 
tool driving hazard mitigation, most communities today prepare stand-alone 
hazard mitigation plans to comply with DMA; full integration of planning 
processes is the exception. It therefore is realistic to ask who should pre-
pare local hazard mitigation plans. Chapter 2 will examine more closely 
the relationship of these federally prescribed plans to local comprehensive 
plans. If different players are on board for each process, integration is hard 
to achieve.

A recent study prepared by Boswell et al. (2008) for the California Gover-
nor’s Office of Emergency Management examined the content and method 
of preparation of local hazard mitigation plans (LHMPs). The results do 
not necessarily reflect experience nationwide, but this study does provide a 

Figure 1.3. City Park in Iowa City, 
Iowa, has served as a retention basin 
during major floods.
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12 Hazard Mitigation: Integrating Best Practices into Planning

snapshot of hazard mitigation planning activity in a state with considerable 
experience in addressing natural hazards and disasters. The survey shed 
light on who prepares LHMPs, suggesting that local emergency managers 
have largely been in the lead, though planners are an important part of the 
team. Survey findings reveal that most plans (50 percent) were prepared 
in-house, 24 percent by consultants, and 18 percent by a combination of the 
two. (See Figure 1.4.)

Those taking the lead most frequently were first responders such as police, 
fire, and emergency managers (51 percent), with administrative departments 
a distant second. Planning and community development departments took 
the lead on only 8 percent of LHMPs but were considered important or 
very important participants in the planning process by 86 percent of those 
responding. (See Table 1.1.)

The question of who should take the lead depends a great deal on local his-
tory and leadership as well as the socioeconomic, environmental, and physical 
makeup of the community. Planners and emergency managers tend to have 
different perspectives about prospective outcomes of mitigation planning. 

tAbLE 1.1. PLAnning PARticiPAntS RAnkED in oRDER of iMPoRtAncE

1. Police / Fire / Emergency Services

2. Consultants

3. Planning and Building

4. LHMP Advisory Body

5. Citizens

6. State Agencies

7. Federal Agencies

8. Special Interest Groups

9. Elected Officials

Source: Boswell et al. 2008

Figure 1.4. LHMPs can be prepared by many different entities.

Bosw
ell et al. 2008
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gUiDing PRinciPLES

In defining the scope of this project, the American Planning 
Association conducted a two-day symposium in November 
2007, bringing nine invited experts to Chicago as well as its own 
project team and mitigation staff from FEMA headquarters. The 
wide-ranging discussion sought to identify issues, potential case 
studies, and, where possible, guiding principles for planning 
practice. The bulleted points that follow were distilled from that 
discussion and, for the most part, included in a Best Practices 
Summary produced for FEMA review. They summarize the col-
lective wisdom of some of the best minds in the field of hazard 
mitigation planning.

• Act before a disaster. Don’t wait for Hazard Mitigation Grant 
Program (HMGP) funds; by the time disaster strikes, much 
of the damage could have been prevented through good 
planning.

• Mitigation requires patience, monitoring, and continuing evalua-
tion. As Freudenburg et al. (2009) demonstrate in their book 
about the history of Louisiana’s pre–Hurricane Katrina 
development, disasters are not built in a day. They are the 
product of numerous planning decisions over many years. 
Mitigation is often hard work that requires diligence and 
political patience, a key reason this report provides a new 
tool—Safe Growth Audits—in Chapter 5, which addresses 
implementation. Realize that implementation is often a messy 
process and develop the necessary tools to minimize vulner-
ability over time.

• Be strategic and opportunistic. Life is full of both predictable 
tragedy and serendipity. Disasters have silver linings. Plan-
ners who are ready when events or partnerships come along 
can accomplish a great deal in making their communities more 
secure, and they are better positioned to use fortuitous events 
as catalysts for change. Look for the teachable moment.

• Champions are vital. Political objectives need champions—
either groups or individuals who will advocate for a cause. 
One element of seizing opportunity when it knocks is recog-
nizing when community champions have emerged (or can 
be developed) who can help move the community toward 
embracing hazard mitigation as a strategic objective.

• Implementation depends on political will. It is important that 
planners know their local institutions in order to build cru-
cial support for mitigation. The Disaster Mitigation Act can 
provide legal backbone for the process, but it is essential to 
do more than the bare minimum to comply. Planners can 

provide political cover for decision makers when implemen-
tation encounters opposition by acting as facilitators in this 
process.

• Planners must account for stakeholder values in light of hazard 
mitigation. They should perform an analysis of the interests 
of local stakeholders in order to identify both obstacles and 
opportunities and to compare priorities and conflicts. Involve 
others wherever possible.

• Emphasize multiple-objective planning. Drawing on such analy-
ses, determine where the same program or objective can serve 
multiple purposes, such as open space and bicycle paths in 
a floodplain that may draw support from fitness advocates, 
environmentalists, and parks and recreation proponents. Find 
opportunities for the community to discover useful synergy 
in hazard mitigation.

• Evaluate opportunities in the comprehensive plan for density real-
location. It is possible to downzone, although timing may be 
key to success. The reallocation of density away from areas 
subject to a higher risk from natural hazards can mitigate 
losses in the event of a disaster.

• Emulate the green building trend. Why not foster a safe building 
trend? Why not develop new programs that embrace both 
greenness and safety? The Community Rating System of the 
NFIP—a scoring system that provides incentives for better 
planning—is a starting point in this direction for floodprone 
communities. In the same vein, modifications of the Lead-
ership in Energy and Environmental Design (LEED) and 
LEED-Neighborhood Development (LEED-ND) standards 
could and should incorporate hazard mitigation goals.

• Communicate risks for hazards. Planning is not just concerned 
with the physical development of a community; it is also 
very much about public education, and planning staff must 
be able to communicate the elements of risk to planning com-
missions and the general public. The community can learn to 
take responsibility for the impacts of its decisions. Enabling 
those who wish to take foolish risks is not good planning.

• Mitigation pays. Part of that education is conveying the notion, 
persistently and convincingly, that mitigation has long-term 
economic benefits that have been demonstrated in credible 
national and local studies.

• Above all, aim for resilience. The long-term goal is a community 
with the will, the resources, and the capacity to bounce back 
successfully from disaster. ◀

s

apa-pas560-01.indd   13 5/14/10   11:53:31 AM



14 Hazard Mitigation: Integrating Best Practices into Planning

Planners are more inclined to look at long-term consequences of current actions 
in terms of the built environment, economic development, and social equity. 
Emergency managers tend to operate more in the present, in order to react effi-
ciently to crises of various types. To the extent that mitigation planning influences  
long-term outcomes in the built environment, planners should have a strong 
voice in the planning process. Problems arise in situations where lack of coopera-
tion, collaboration, and input from planners leads to mitigation actions reflecting 
too short-term a perspective, ignoring longer-range possibilities.

Whatever the local leadership situation, the ideal planning team includes 
professionals from various disciplines within local government who confer 
on an ongoing basis. While the California findings show that consultants 
are very important, where used they should be incorporated into the plan-
ning team. Turning mitigation planning entirely over to consultants may 
seem an easy way out to reduce workload, but it can lead to vital internal 
information being overlooked because consultants are typically less familiar 
with local circumstances.

notE
 1. For a more extensive investigation of the law pertaining to liability for 

hazard mitigation, see Kusler 2009; note 143 contains a substantial list 
of court decisions addressing circumstances under which cities can be 
held liable for flood damages.
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Chapter 2

Hazard Mitigation and the Disaster Mitigation Act

James C. Schwab, aicp, and Kenneth C. Topping, faicp

As a societal function, hazard mitigation has been around a long time. The 
first known dam apparently was built nearly 5,000 years ago by the Egyp-
tians, although it failed within a few years for lack of a watertight structure. 
But other ancient civilizations, including Rome and Mesopotamia, continued 
to experiment with better methods and materials, including concrete and clay 
(Yang, Haynes, Winzenread, and Okada 1999). In more recent times, hazard 
mitigation has been characterized by building codes, floodplain manage-
ment, and other means (including dams and levees) by which people seek 
to protect their communities from natural forces.

The Disaster Mitigation Act (DMA) of 2000 brought hazard mitigation 
into clearer view and helped to define it in terms that can be understood 
nationwide. Preceded by a series of national laws and federal grant programs 
dealing with mitigation, the DMA institutionalized hazard mitigation plan-
ning both as a model process and as a condition for receipt of federal hazard 
mitigation grant funds by state and local governments. The overall intent 
of DMA is to prevent losses by building more resilient communities, and its 
primary tool is the use of financial incentives.

s
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HOW DMA WORKS
Mitigation has been defined by FEMA as “sustained action to reduce or 
eliminate long-term risk to human life and property from natural, human-
caused, and technological hazards” (FEMA 2003). It is fundamentally a 
loss-prevention function characterized by planned, long-term alteration 
of the built environment to ensure resilience against natural and human-
caused hazards. The loss-prevention function has been illustrated through 
the Multi-Hazard Mitigation Council study of FEMA mitigation projects, 
which showed that for every dollar invested in mitigation, four dollars of 
disaster losses were avoided (Rose et al. 2007).

Incentive-based Federal Legislation
Financial incentives to stimulate local hazard mitigation underlie all fed-
eral mitigation legislation, including the National Flood Insurance Act of 
1968, the Robert T. Stafford Disaster Relief and Emergency Assistance Act 
of 1988, and the DMA.

The National Flood Insurance Act established the National Flood Insur-
ance Program (NFIP). In 1990, through implementation of the Community 
Rating System (CRS), later codified in the NFIP in the National Flood Insur-
ance Reform Act of 1994, the program established incentives for improving 
local floodplain management. The NFIP created a program through which 
federally sponsored reinsurance backed privately sold insurance, which 
flood victims used in recovery. The basic mitigation ingredient was federal 
floodplain mapping (a.k.a. Flood Hazard Boundary Maps, or FHBMs, and 
Flood Insurance Rate Maps, or FIRMs), together with regulations by which 
development was regulated within or steered away from areas susceptible 
to heaviest flooding. Additionally, local mitigation was promoted by estab-
lishment of the NFIP CRS program providing for graduated flood-insurance 
discounts in proportion to increased community flood mitigation activities 
that exceeded minimum federal standards. Buttressing these incentives is 
the Flood Mitigation Assistance (FMA) program—which offers grants for 
preparation of Flood Mitigation Plans, which must precede federal assis-
tance for flood mitigation projects that may also be funded through the FMA 
program—as well as the Repetitive Flood Claims and Severe Repetitive Loss 
programs, both of which provide federal funds to help reduce losses from 
properties suffering repeated damage.

Experience with NFIP has been generally positive. According to the 
Association of State Flood Plain Managers, NFIP accounts for more than 
$1 billion of loss reductions annually (Larson 2003). An obvious drawback 
to the program, however, is that home owner participation is voluntary in 
most floodplain areas, thus shifting the cost burden of uninsured losses to 
taxpayers through higher postdisaster relief costs. The trend, however, has 
been to require policies where some federal “hook” is involved, such as 
federally backed mortgages on properties in Special Flood Hazard Areas 
(SFHAs). Another drawback is the mixed track record of local government 
compliance with NFIP standards and incentives. Some argue that NFIP has 
encouraged development in floodprone areas where flood risks were under-
stated in FIRM maps (Burby 2006). Hurricane Katrina underscored the need 
for more accurate flood-risk assessment in levee-protected areas.

The Stafford Act, in providing the first statutory package encompassing 
all four basic disaster management functions—mitigation, preparedness, 
response, and recovery—supplied limited postdisaster funding to strengthen 
communities through hazard mitigation planning and projects under the 
Hazard Mitigation Grant Program (HMGP) as a hedge against recurrence of 
similar disasters in the future. In addition to a bottom-up emergency response 
system, by which resources are drawn from an increasingly widening area 

ReSILIence

Resilience has become a topic of 
growing interest both academically 
and practically with regard to how 
communities fare when dealing with 
disasters. A number of scholars have 
offered definitions, including God-
schalk et al. (2009):

• Instead of repeated damage 
and continual demands for fed-
eral disaster assistance, resilient 
communities proactively protect 
themselves against hazards, build 
self-sufficiency and become more 
sustainable. Resilience is the 
capacity to absorb severe shock 
and return to a desired state 
following a disaster. It involves 
technical, organizational, social 
and economic dimensions. . . . It is 
fostered not only by government, 
but also by individual, organiza-
tion and business actions. ◀
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depending upon the scale of the disaster—from local to state to federal—the 
Stafford Act provides for three major programs: the Individual and House-
hold Assistance (IA) program for emergency relief not offset by insurance; 
the Public Assistance (PA) program, which pays for 75 percent of the cost of 
infrastructure restoration (states and localities cover the other 25 percent); 
and HMGP, under Section 404. There is also an underused provision of the 
Public Assistance program under Section 406 authorizing additional grants 
for incidental costs of hazard mitigation to make infrastructure more disaster-
resilient during restoration.

The essential drawback of hazard mitigation grants provided under 
Sections 404 and 406 of the Stafford Act is that they established mitigation 
as a postdisaster function—which confuses mitigation with recovery. If 
mitigation funding is provided only after disasters, it cannot have the same 
preventive value as it would before a disaster. However, in many cases the 
most opportune time for taking action on mitigation is after a disaster, when 
a community feels the most pressing need to prevent future losses. Under 
these programs, there is also the potentially perverse financial incentive of 
making the amount of HMGP funding depend on the amount of federal 
disaster aid received.

DMA moved beyond such limitations by creating the first nationwide 
stand-alone state and local multihazard mitigation planning process, yet it 
maintained the financial incentives approach. DMA amended the Stafford 
Act in two important ways: (1) it required states and localities to prepare 
multihazard mitigation plans as a precondition for receipt of HMGP and 
other federal mitigation grants, and (2) it established a competitive Pre-
Disaster Mitigation (PDM) program providing for mitigation planning and 
project grants before disasters strike.

An overall purpose of DMA has been to reduce disaster losses by encour-
aging states, counties, cities, special districts, and tribal organizations to 
plan wisely for mitigating natural and human-caused hazards. Its specific 
intent was to make federally supported mitigation projects more effective by 
requiring planning in advance. A basic reason for its passage was the growing 
volume and severity of preventable, repetitive losses from various kinds of 
disasters, aggravated by the widespread occurrence of local development 
that ignored hazards, risk, and vulnerability issues.

The HMGP and PDM programs in particular have represented important 
steps triggering mitigation investments that lower future disaster losses not 
only after but before disaster events. Although the effectiveness of PDM 
has been hampered by relatively low funding levels, these two programs, 
together with the relatively new mitigation planning requirements, reflect a 
substantial national commitment to redirect disaster policy toward a more 
proactive stance through state and local planning initiatives. In fact, some of 
that commitment was already evident in prior initiatives in Florida’s Local 
Mitigation Strategy program and North Carolina’s Hazard Mitigation Plan-
ning Initiative, which provided models for the DMA rule-making process.

DMA 2000 compliance
How well have local jurisdictions met federal standards for local hazard 
mitigation planning under DMA? Multihazard mitigation planning pro-
gressed slowly at first. From 2002 through 2005, FEMA published the “How 
To” manuals, held regional workshops for emergency managers, planners, 
engineers, and local officials, and enlisted the active support of State Hazard 
Mitigation Officers (SHMOs) from the emergency management agencies of 
the 50 states.

A statistical analysis of mitigation planning progress undertaken in 
July 2005 with available online data indicated that more than 88,000 local 

THe nFIP’S cOMMunITy  

RATIng SySTeM

FEMA’s Community Rating Sys-
tem (CRS) is a voluntary program 
within the National Flood Insurance 
Program (NFIP) that allows com-
munities to undertake activities that 
go beyond the minimum NFIP stan-
dards as a means of earning credits 
toward flood-insurance premium 
reductions. Points are assigned to 
a series of activities categorized as 
Public Information, Mapping and 
Regulations, Flood Damage Reduc-
tion, and Flood Preparedness; for 
each 500 points, the community earns 
an additional 5 percent discount for 
properties in Special Flood Hazard 
Areas (SFHAs). Communities can 
move from Rate Class 10, which 
includes all participating communi-
ties in the NFIP as well as those that 
have earned fewer than 500 points, 
through successive stages to Rate 
Class 1, with the highest discount 
of 45 percent in SFHAs. Proper-
ties in non-SFHA areas get smaller 
discounts of 5 percent (through 
Category 7) and 10 percent (through 
Category 1). Information on the CRS 
program is available at www.fema 
.gov/business/nfip/crs.shtm. ◀
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18 Hazard Mitigation: Integrating Best Practices into Planning

jurisdictions, including cities, counties, special districts, and tribal organiza-
tions, were potentially eligible for HMGP and PDM project funds (Table 2.1).  
By then, FEMA had approved only 1,141 local plans, involving 5,763 juris-
dictions, or about 6 percent of local jurisdictions nationwide. The difference 
in the two numbers is attributable to heavy multiagency participation in 
certain regions (Topping 2006).

By July 2009, more than 19,000 local and tribal jurisdictions had FEMA-
approved hazard mitigation plans, representing a critical mass of new plans. 
As earlier, many were covered under multijurisdictional plans. These were 
prepared either with limited federal grant support or, more frequently, at 
local expense. This volume is continuing to grow and is likely to expand 
substantially as more jurisdictions seek eligibility for mitigation project 
grant funding. At the same time, many are already encountering the need 
to update plans as they reach the end of their five-year cycle; some may not 
update their plans. Local hazard mitigation plans are now required as a 
precondition for all FEMA mitigation project grants, including the HMGP, 
PDM, FMA, and the newer Severe Repetitive Loss and Repetitive Flood 
Claims programs.

State and FeMA Plan Review Processes
FEMA approval of local hazard mitigation plans under DMA 2000 involves 
a complex compliance review process. Each local plan is reviewed by the 
respective state and then by FEMA for compliance with specific items, such 
as hazard and risk identification, incorporation of a mitigation strategy, 
public and stakeholder involvement, and prioritization of mitigation actions. 
The process involves application of detailed requirements specified in the 
Code of Federal Regulations (44 CFR Part 201) and elaborated in a “Blue 
Book” guidance manual (FEMA 2009). Each plan is evaluated through use 
of a checklist, known as a “Crosswalk,” by which plan content is assessed 
for compliance.

No systematic statistical research evaluating DMA outcomes has been 
undertaken nationwide. However, a survey of more than 400 local hazard 
mitigation plans approved by FEMA as of January 1, 2007, and represent-
ing over 500 local jurisdictions in California, provides initial insight into 
the character of local responses during the first round of plan preparation 
under DMA (Boswell et al. 2008). The picture that emerges is that of a state 
in which local government participation in mitigation planning is significant 

TAbLe 2.1. LOcAL AnD TRIbAL JuRISDIcTIOnS unDeR DMA 2000

Type of Jurisdiction number

Counties 3,034

Cities 19,431

Townships 16,506

Special Districts 35,356

School Districts 13,522

Native American Tribal Areas 562

Total 88,411

Sources: U.S. Census Bureau, Bureau of Indian Affairs, July 2005
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and generally of good quality. Positive aspects found in most local hazard 
mitigation plans include the following:

• Substantive citizen participation

• Identification of hazards and consistency in prioritization of those hazards 
with the state perspective

• Use of the best available data on hazards from federal and state sources

• Adherence to “best practices” for vulnerability assessment (primarily 
FEMA “How-To” guides)

• Adoption of mitigation measures that reflect jurisdictions’ hazard pro-
files

Moreover, the hazard mitigation planning process was viewed positively 
by a majority of local government respondents. (The overall response rate 
was 57 percent.) Overall, 85 percent of jurisdictions responding reported 
that preparation and adoption of the local hazard mitigation plan was either 
very beneficial or somewhat beneficial to the jurisdiction.

However, there were areas of concern from a general quality-control 
perspective. Shortcomings included the following:

• Most local hazard mitigation plans did not identify future land-use and 
development trends and how they affected hazards and risks, though 
this is a FEMA requirement.

• Most local hazard mitigation plans showed little or no connection to 
comprehensive general plan safety elements required under California 
law.

• Local hazard mitigation plans generally included a “catch-all” approach 
to mitigation actions, exhibited by lists of unprioritized projects domi-
nated by emergency response and preparedness–related items rather than 
mitigation.

• Multijurisdictional plans indicated minimal effort by local jurisdictions to 
pursue mitigation measures relevant to their unique hazards and risks.

• Most important, local hazard mitigation plans had little linkage to other 
state or local plans.

Such issues may be addressed more fully in the next round of local hazard 
mitigation plan updates now under way across the nation. FEMA requires 
certain demonstrations of progress in the updated plans, such as how the 
plan was implemented and any new data or studies that might be integrated 
into it. During this and succeeding required updates, the opportunity exists 
to bring many local governments along, given sufficient clarity of com-
munications concerning state and local integration of mitigation planning 
with other plans.

LInKAgeS WITH OTHeR PLAnS
Although FEMA encouraged localities to integrate local hazard mitigation 
plans with other existing planning mechanisms, many approved plans 
appear to be largely stand-alone documents having few connections with 
other plans. For example, in California relatively few localities reported a con-
nection between their local hazard mitigation plan and the adopted general 
plan safety element. Assembly Bill 2140, passed by the California legislature 
in 2006, authorizes the state to provide postdisaster financial assistance to 
any city or county that adopts its local hazard mitigation plan as part of 
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Figure 2.1. An assessment of how 
California LHMPs are or are not 
integrated with a Safety Element

TAbLe 2.2. PeRcenTAge OF cALIFORnIA PLAnS WITH exTeRnAL LInKS

State

CAL FIRE 21%

State Building Code 16%

FireWise 15%

Department of Water Resources 12%

State Hazard Mitigation Plan 10%

Federal

FEMA National Flood Insurance Program or 
Community Rating System 41%

Disaster Resistant Communities Initiative 0%

National Incident Management System 0%

USFS Forest Management Plan 0%

Source: Boswell et al. 2008

the general plan safety element. However, only 12 percent of jurisdictions 
surveyed reported having done so. (See Figure 2.1.)

Similarly, only 10 percent reported a linkage between their local hazard 
mitigation plan and the 2004 California State Hazard Mitigation Plan.  
Table 2.2 shows the percentage of local hazard mitigation plans that link to 
a variety of other state and federal plans, programs, and agencies. Interest-
ingly, the largest external link (41 percent) was with the NFIP Community 

Bosw
ell et al. 2008
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Rating System. Most local hazard mitigation plans had no external links at 
all, and 77 percent had no links to the state level.

The Problem with Stand-Alone Plans
While a stand-alone mitigation plan might be better than no plan at all, there 
are good reasons why local hazard mitigation plans should be linked to other 
community planning activities, particularly land-use planning. The most 
important is that, unlike the comprehensive plan, the local hazard mitigation 
plan has no legal status for guiding local decision making regarding capital 
expenditures or land use. Although the precise status of comprehensive 
plans varies from state to state, state courts typically find the contents of 
such plans persuasive with regard to the community’s intent when issues 
arise regarding consistency of land-use regulations with the plan, and many 
mandate consistency (Dennison 1996). Other benefits of linkage include 
avoiding conflicting outcomes when plans are not coordinated and assuring 
improved outcomes through synchronization.

An example of a relevant conflicting outcome might be a high-density 
residential comprehensive plan designation on a parcel of land identified 
in the local hazard mitigation plan as subject to severe, repetitive flooding. 
Synchronization of these plans might instead lead to a very low-density 
residential designation for that parcel and, better yet, possible inclusion in 
the local hazard mitigation plan of a land acquisition program as a mitiga-
tion strategy for the general area.

Likewise, to the extent possible, local hazard mitigation plans should 
be coordinated with state hazard mitigation plans, particularly in terms of 
hazard identification and analysis and other key components. Where either 
state or local plans have fallen short in achieving proper linkages initially, 
corrective efforts should be made in successive five-year plan updates. In 
addition to the much larger benefit of loss prevention, other benefits that can 
be obtained from such state-local and internal coordination include:

• Improved pre- and postdisaster decision making at each level

• Formation of partnerships between planners and emergency managers 
at each level

• Expansion of external funding opportunities for state and local 
governments

• Facilitation of the postdisaster return to normalcy for states and 
communities

• Resolution of locally sensitive issues with community-based rather than 
externally imposed solutions

These findings reflect a clear need for encouraging (1) better integration of 
local hazard mitigation plans with comprehensive plans and (2) improved 
linkages between state and local mitigation plans. The following chapters 
explore the details and benefits of thorough integration throughout the 
planning process.
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Chapter 3

Integrating Hazard Mitigation Throughout 
the Comprehensive Plan

James C. Schwab, aicp, and Kenneth C. Topping, faicp

In planning theory, if not always in practice, the comprehensive plan—some-
times also labeled the master plan or general plan—is the central element in 
the community planning process. It is intended to provide a guiding vision 
for a community’s future, to embody both the overarching public policy 
goals of a community and the essential reasoning behind them. It is the 
cornerstone upon which a community can then construct land-use controls 
and programs to implement its vision. This vision is important enough that 
all but two states either specify or suggest the specific elements that belong 
in such a plan. Many of these are relatively common—land use, housing, 
transportation, and economic development, for instance—but some arise 
on account of specific circumstances in a state or local jurisdiction. This 
chapter discusses many of the unique features of state laws that prescribe a 
hazards-related element in local plans. In some communities, hazards may 
also be addressed as part of a broader element dealing with related issues 
such as environmental quality, open space, or land use.

In the end, it is important both to focus on hazards in a specific element 
devoted to identifying and assessing the hazards a community faces and to 
integrate those concerns more broadly into other elements, since hazards do 
not operate in isolation from the built environment. They are integral—even 
if inimical—to all aspects of the built environment and should be addressed 
in an integrated context. This chapter discusses both sides of this equation 
in the context of the local comprehensive plan.

s
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STATE POLICIES ON HAZARD MITIGATION AND PLANNING
The United States does not have a single common planning system for local 
governments to follow. While there are many federal statutes and programs 
that affect planning at the local level, planning and zoning power is vested 
in state governments, resulting in 50 systems of planning—not to mention 
those administered by tribal governments, the District of Columbia, U.S. 
territories, and the Commonwealth of Puerto Rico. Although the heritage 
of the model enabling acts of the late 1920s has produced common elements 
of planning laws in many states, significant variations among states exist 
today. Moreover, those model statutes were almost completely silent on 
issues related to natural hazards; the roles in planning for natural hazards 
that states have carved out simply did not exist at the time. For the most 
part, state roles have emerged in their current form since the creation of the 
NFIP in 1968 and FEMA in 1979 and, more significantly, since the passage of 
the Stafford Act in 1988. Nor are those roles static; they continue to change 
under the pressure of events, and the substantial increase in natural and 
human-caused disasters worldwide in recent decades has contributed an 
enlarged state and federal interest in mitigation.

These roles, too, must be distinct from those defined by state planning 
enabling laws, which tend to focus on local land-use planning and regula-
tion, often without reference to hazards or related subjects. Beyond state 
planning enabling legislation, other aspects of state law and policy may play 
an important part, such as mapping requirements; technical assistance to 
local government; state emergency management law and programs; state 
policies on long-term community recovery; and environmental provisions 
with a bearing on hazards, including coastal zone management or state envi-
ronmental review processes, such as the California Environmental Quality 
Act (CEQA). A full discussion of integration of hazard mitigation into local 
planning must account for the full range of state policies involved.

Moreover, recovery and mitigation are in many ways joined at the hip. 
Effective mitigation clearly makes recovery easier in most cases by reducing 
the levels of damage that occur; at the same time, the recovery period often 
affords significant political and financial opportunities to advance the logic 
of mitigation against future disasters. Thus, it should not be surprising that 
state policies on mitigation planning have a powerful impact on prospects 
for long-term community recovery, and vice versa. The U.S. Chamber of 
Commerce’s Business Civic Leadership Center has detailed many of these 
interrelationships in an attempt to argue for more comprehensive state plan-
ning in this regard (Alesch n.d.).

After the passage of the Stafford Act, states prepared postdisaster mitiga-
tion plans under its Section 409 requirement to do so after receiving federal 
disaster assistance. More recently, both states and local governments have 
responded to financial incentives in DMA by developing hazard mitigation 
plans, the major exception being that states were given a deadline (May 2005, 
as extended) for submitting their initial plans to qualify for federal hazard 
mitigation grants. For many states, this, with some encouragement and 
support from local governments in developing local plans, is the extent of 
their policy making with regard to planning for hazard mitigation. In most 
cases, these are also states that take a permissive approach to local planning: 
They authorize it but do not require it.

Other states, however, not only require local governments to plan but 
require specifically that they address natural hazards in some prescribed man-
ner within their local comprehensive plans, either with an element devoted 
to the topic or within one or more other designated elements. The level of 
detail in state guidance on this point varies widely, as do other features of 
state policy. APA for several years has tracked state legislation in this arena 
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for the Institute for Business and Home Safety (2009). Two maps from that 
study (Figures 3.1 and 3.2) show which states require local comprehensive 
plans and which require hazards elements within those plans, with the latter 
largely overlapping the former. The exceptions are Colorado and Montana, 
which require such elements if a local government chooses to adopt a plan 
but do not require planning generally. Elsewhere, the link between mandatory 
local planning and mandatory hazards planning seems undeniably strong. 
As a general rule, so is the link between state political culture and the law of 
planning, although attacks on mandatory planning in Oregon and Florida in 
recent years suggest that those cultures can change significantly over time.

Beyond the simple considerations of mandates versus permissive author-
ity, it is instructive to look at the specific differences in the nature and details 
of the mandates themselves. Schwab (2004) described a legal typology of 
state hazards planning mandates that, not surprisingly, followed regional 
lines. (See Table 3.1.)

Safety Elements and Special Hazards Laws
California, Arizona, and Nevada, with significant variations among them, 
have adopted state laws requiring safety elements. When adopted in 1972, 
the California law required both a seismic safety element for earthquakes as 

Figure 3.1. States shown in red 
require some or all local governments 
to develop local comprehensive plans.

Figure 3.2. Ten states have specific 
requirements that local plans must 
in some way address natural hazards 
in a specific element. The states 
shown here in blue do not necessarily 
specify the inclusion of a discrete 
hazards element, but they do require 
that natural hazards are addressed 
in a larger element that may 
address related concerns. For more 
information, see www.disastersafety 
.org/text.asp?id=building_codes.
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well as a safety element for all other hazards. When the California general 
plan law was comprehensively amended in the early 1980s, these require-
ments were consolidated into a single mandated safety element covering 
all hazards. In 2006, passage of Assembly Bill 162 added substantive new 
general plan law that requires inclusion of evolving federal and state flood-
plain mapping in land-use, housing, and conservation elements, as well as 
the safety elements.

Most recently, California law and policy have addressed climate change 
mitigation and adaptation. Under Senate Bill 375 (2008), local jurisdictions 
must consider development that fosters greenhouse gas reductions through 
regional planning, as well as implement a vigorous new state climate change 
adaptation strategy that stresses mitigation of flooding, wildfires, drought, 
heat, and other impacts. One county has already been sued successfully for 
a failure to consider greenhouse gas emissions in its general plan update.

Paralleling the safety element requirement in California has been a 
series of other laws dealing directly with mitigation measures for specific 
hazards, such as seismicity and wildfires, and for particular areas, such 
as the coast. For example, the Earthquake Fault Zone Mapping Act (1972) 
prohibits construction of new buildings used for human occupancy across 
surface traces of active faults, and Senate Bill 547 (1986) requires localities 
in the most seismically active areas of the state to inventory all unreinforced 
masonry structures and develop a mitigation program. Similarly, the Seismic 
Hazards Mapping Act (1990) requires mapping of areas subject to liquefac-
tion, earthquake-induced landslides, and amplified ground shaking, and it 
requires geotechnical investigations before issuance of building permits in 
mapped zones. Additionally, Assembly Bill 304 (2005) requires inventories 
of soft-story buildings and authorizes adoption of local ordinances for 
seismic retrofits.1 With respect to wildfire hazards, the state requires special 
vegetation management measures and building standards in unincorporated 
areas that are mapped as Very High Fire Hazard Severity Zones. However, 
awareness and enforcement of some of these laws are still weak.

TAbLE 3.1. STATE HAZARDS ELEMENT PROvISIONS

State Code Section

Arizona A.R.S. §9-461.05

California Government Code §65302

Colorado C.R.S. 31-25-206

Florida FS 163.3177 (coastal management element)

Idaho IS Title 67, Chapter 65

Maryland ACM Ch. 66.B Sec.3.05(a)(4) and 3.05(a)(6)(ii)(3)

Montana MT 76-1-6-1 and 76-5-101-110

Nevada NS 278.160.1(k) and (l)

North Carolina GSNC Ch. 113A-110

Oregon ORS Chs. 197, 222, and 215

South Carolina CSLC 48-39-250

Source: James C. Schwab
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Arizona and Nevada differ from California principally in limiting the 
requirement for a safety element to larger jurisdictions. Arizona specifies a 
safety element that includes “geologic hazard mapping in areas of known 
geologic hazards” for cities of more than 50,000 people. As Arizona has 
grown rapidly in recent decades, the number of such cities has grown apace, 
including, as of the 2000 Census, seven suburbs of Phoenix that each have 
more than 100,000 people. In Nevada, the safety plan covers a variety of 
natural and industrial hazards and is mandatory for counties of at least 
400,000 people. A seismic safety plan is also required but is a suggested 
element for counties of less than 400,000.

Coastal Management Elements
Coastal management elements are required in the comprehensive plans of 
coastal jurisdictions in Florida, North Carolina, and South Carolina. Florida 
has the nation’s most detailed legislation in this regard. All three states man-
date these plan elements in all jurisdictions in coastal counties, but Florida’s 
growth management system goes farther, requiring review and approval of 
those plans by the state Department of Community Affairs (DCA).

Florida’s peninsular geography creates a situation in which tropical 
storms can make landfall on either the Atlantic or Gulf Coast, only to cross 
the state and pick up steam again over water on the other side. (Hurricanes 
Andrew and Katrina both crossed Florida from the Atlantic side and struck 
Louisiana later.) The focus of the required coastal element, however, is on 
evacuation and “coastal high hazard areas,” which are defined in terms of 
hazards of storm-surge inundation. Florida has addressed wind hazards 
primarily through state building code amendments that materialized in the 
wake of Hurricane Andrew and apply statewide. However, Section 163.3177 
of the Florida Statutes does encourage those “local governments that are not 
required to prepare coastal management elements under Section 163.3177 . . . 
to adopt hazard mitigation/post-disaster redevelopment plans.” The policies 
to be included should address redevelopment, infrastructure, densities, non-
conforming uses, and future land-use patterns. The same law also provides 
for planning grants from DCA to support preparation of such plans.

Section 163.2178 prescribes in some detail the components of a coastal man-
agement element for those coastal counties and municipalities covered by 
the requirement. Among those components is “a redevelopment component 
which outlines the principles which shall be used to eliminate inappropriate 
and unsafe development in the coastal areas when opportunities arise.” The 
Florida Administrative Code provides further details and guidance for local 
governments as to what is expected.

Still, more than a decade passed between the enactment of these provi-
sions and an attempt to make them a reality of local planning statewide, 
largely because of uncertainty about the best means of implementing the 
requirement for a postdisaster redevelopment plan. DCA had funded a pre-
vious assessment of the preparation of such plans and concluded that local 
governments needed better guidance (Deyle and Smith 1994). The state later 
sought funding from the National Oceanic and Atmospheric Administration 
(NOAA) for a pilot project to assist several jurisdictions in preparing such 
plans and documenting their successes and challenges. By the fall of 2008, 
the state developed draft planning guidelines. By early 2010, all five counties 
and one municipality participating in the pilot project had completed their 
plans (Walther 2009; Schwab 2009). One factor that the experiment under-
scores is the clear linkage between redevelopment after a disaster and the 
opportunity to implement previously considered mitigation strategies.

Aside from Florida, North Carolina and South Carolina clearly suffer the 
greatest frequency of disasters spawned by hurricanes along the Atlantic 
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coast. Hurricanes Hugo in South Carolina (1988), Fran (1996) and Floyd 
(1999) in North Carolina, and other disasters have marked public aware-
ness and public policy. North Carolina passed its Coastal Area Management 
Act (CAMA) in 1974, though this is a natural resources law rather than an 
amendment of planning enabling legislation. Under CAMA, local planning 
must address certain hazardous-area elements including coastal high-hazard 
areas, erosion hazard areas, and ocean-inlet hazard areas.  Fundamentally, 
coastal area management is handled cooperatively by the state and local 
governments, with the Division of Coastal Management and appointed 
members of the Coastal Resources Commission providing standards and 
review, as well as planning grants, while localities take the lead in planning. 
The state can step in, however, and provide a plan where local governments 
fail to do so.

South Carolina’s Beachfront Management Act dates from 1988, the year of 
Hurricane Hugo. (See Figure 3.3.) Under it, coastal jurisdictions are to develop 
a local comprehensive beachfront management plan with 10 elements speci-
fied in the act, one of which is a postdisaster plan that focuses on “cleanup, 
maintaining essential services, protecting public health, emergency building 
ordinances, and the establishment of priorities.” Some permitting provisions 
of the act were challenged successfully before the U.S. Supreme Court in 
Lucas v. South Carolina Coastal Council (505 U.S. 1003 [1992]). Because the South 
Carolina Coastal Council prohibited improvements seaward of a line beyond 
developer David Lucas’s two lots in Isle of Palms, he argued that the regulation 
constituted a total taking of his property, a proposition with which the court 
agreed, overturning the state high court and remanding the case for further 
hearing. The key failing was the lack of an appeal process under the 1988 law, 
which was amended in 1990 to address this issue. Ultimately, the state settled 
with Lucas and bought the lots. Not nearly as detailed or focused on redevel-
opment as the Florida postdisaster requirement, South Carolina’s provision 
is nonetheless the only other state one that approximates it (Schwab 2004). 
However, North Carolina now encourages preparation of a redevelopment 
plan (particularly for any areas of severe repetitive loss) under its own local 
hazard mitigation planning requirements, and it has added this element as a 
state recommendation to the FEMA plan review crosswalk for North Carolina 
communities. The crosswalk is a FEMA document that allows reviewers to 
compare a local hazard mitigation plan’s contents with official requirements 
in order to determine whether it is in compliance.

Figure 3.3. Damage by Hugo to 
South Carolina’s Isle of Palms

U
.S. G

eological Survey
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While not mandating a general plan element, passage of the California 
Coastal Act in 1972 has led to preparation of Local Coastal Plans (LCPs) by 
cities and counties along the 1,100 miles of coastline in that state. LCPs are 
subject to review by the California Coastal Commission, as are appeals of 
development projects within LCP areas. Conflicts periodically arise among 
the Coastal Commission, other state agencies, and local governments over 
environmental protection and hazards management issues.

Hazardous Areas Elements
Three Rocky Mountain states—Colorado, Idaho, and Montana—have had 
closely related experiences with and perspectives on the issue of treating 
hazards in comprehensive plans. Of the three, only Idaho requires its commu-
nities to develop comprehensive plans, but Colorado includes a hazardous 
areas element in the specifications for a complete plan if a local government 
chooses to prepare one. Not surprisingly, the common primary ingredient of 
disasters in these states is geological, involving varying degrees of seismic 
shaking and slope failure. In addition, frequent flash floods and wildfires 
make the case for effective hazard mitigation all the more compelling.

Idaho’s Local Land Use Planning Act (Idaho Code Sec. 67-6508) describes 
its element as “an analysis of known hazards as may result from susceptibility 
to surface ruptures from faulting, ground shaking, ground failure, landslides 
or mudslides; avalanche hazards resulting from development in the known 
or probable path of snowslides or avalanches, and floodplain hazards.”

Colorado uses roughly similar language requiring the delineation of sen-
sitive areas but devotes more language to flood risks and specifically cites 
wildfire hazards, a regular source of concern there (Schwab 2004). Colorado 
also provides for two designated sources of technical assistance: the Colorado 
Geological Survey and the Colorado State Forest Service (IBHS 2009). The 
latter has been particularly active in recent years in assisting communities 
with the preparation of Community Wildfire Protection Plans under the 
federal Healthy Forests Restoration Act of 2003. What is sometimes less clear 
is the degree of effective collaboration on wildfire issues between local fire 
departments and planners.

In 2007, rising costs of fire suppression drove Montana to amend the 
legislation that spells out provisions for what it calls growth plans, which 
are primarily policy documents. Montana also does not require local com-
prehensive plans, but it has put certain expectations in place for those local 
governments that do prepare growth plans. The 2007 legislation added to those 
requirements “an evaluation of the potential for fire and wildland fire in the 
jurisdictional area,” potentially including delineation of the wildland-urban 
interface, along with regulations for defensible space, access, and water supply 
and the incorporation of mitigation measures into subdivision codes.

Other Natural Hazards Planning Requirements
Two other states merit special mention: Maryland and Oregon. Both require 
local governments to prepare comprehensive plans, and both, in their ways, 
have been at the forefront of smart growth innovation through state plan-
ning policies. Maryland requires a sensitive-areas element that must include 
hazardous areas; Oregon uses a unique but legally powerful system of state 
planning goals that must be addressed in local plans, including a state goal 
relating to natural hazards.

Of the two, Oregon focuses considerably greater attention on the problem 
of natural hazards. Its planning goals and guidelines are established by 
the Oregon Department of Land Conservation and Development (DLCD), 
which reviews plans and oversees compliance. Natural hazard areas are the 
subject of Goal 7; they include floods, earthquakes, landslides, tsunamis, 
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coastal erosion, and wildfires. Over the years, DLCD has published signifi-
cant guidance for local governments addressing planning and mitigation 
options for each of these hazards. It also notifies local governments when 
relevant new hazard information requires a local planning response, which 
must occur within three years (Schwab 2004). Response includes evaluat-
ing the risk based on the new information and adopting or amending plan 
policies and measures to avoid both development and the siting of essential 
facilities in hazard areas.

The Impact of Planning Mandates
A handful of researchers have examined the efficacy of state planning man-
dates on loss reduction and relative safety by comparing states that mandate 
either comprehensive planning or hazard-related plan elements to those 
that do not. The consensus of their studies seems to be that such mandates 
do make a difference, though there is considerable opportunity to improve 
our understanding of just how much difference they make—and whether 
specifically requiring that hazards be addressed in comprehensive plans 
makes a bigger difference.

Burby et al. (2000), in a study predating the impact of DMA, suggested that 
land-use planning helps communities avoid hazards and listed a number 
of purposes served by such planning. They also listed state tools and train-
ing that could aid local governments in mitigating hazards and concluded 
with a series of principles for managing development so as to reduce local 
exposure to hazards, which included:

• Using maps to delineate hazards

• Preparing design guidelines for hazardous areas

• Steering development to hazard-free land

• Reviewing land for potential hazards before allowing subdivision

• Providing incentives for building in appropriate locations

• Purchasing properties in hazard-prone locations

• Using project-specific design to reduce hazard exposure

• Using postdisaster periods as windows of opportunity for mitigation

Burby et al. (2001) examined urban containment strategies, noting that 73 
urban areas across the United States employed urban growth boundaries in 
efforts to reduce sprawl. They argued that such strategies can have a delete-
rious side effect of pushing development into increasingly hazardous areas 
unless accompanied by specific attention to avoiding them. Only when this 
was done was there evidence of an overall reduction of disaster losses.

Burby (2005) noted that three earlier studies of the 1994 Northridge 
earthquake had found less damage in Southern California communities 
that had adopted high-quality safety elements in their comprehensive plans 
than in those that had not. He maintained that mandates for planning tend 
to improve community attention to natural hazards, and he offered eight 
reasons why comprehensive plans tend to result in reduced exposure. He 
also noted the role of the “quiet revolution” of the 1970s, when several states 
adopted the first wave of growth management legislation, in increasing 
attention to hazard mitigation in comprehensive plans. He suggested that 
increased state provision of technical assistance for hazards planning was 
driven in large part by the mandates in such legislation. Most important, 
Burby offered the results of statistical tests on insurance losses relative to 
the influence of mandates, controlling for other factors; he found that states 
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that mandated planning had lower losses overall. However, he noted the 
contrasting federal emphasis on single-purpose plans and hazard-specific 
plans. He concluded with a series of reasons for recommending comprehen-
sive planning as the preferred tool for achieving disaster loss reduction.

Burby (2006), influenced by the tragedy of Hurricane Katrina, posed two 
paradoxes of national development policy with regard to hazards. First, a 
focus on making previously hazardous areas safe for development—such 
as by protecting previously flood-prone areas with levees—has tended to 
convert those areas into “targets for catastrophe” because increased develop-
ment sets the stage for massive losses when those protective systems fail, as 
they did dramatically in New Orleans. Second, despite suffering losses in 
such catastrophes, local government tends not to pay attention to hazards, 
often because the losses are hypothetical until disaster strikes. Burby noted 
that as a result of inherent political considerations, the second paradox is 
more likely to change than the first, but only if the federal government helps 
bring about such change through policy incentives. That fact relates to a third 
paradox identified by Platt (1999), who noted that the federal government 
picks up many of the costs of disasters and remains unable to demand that 
local governments assume a greater share of the burden. Burby noted that 
almost no local flood mitigation provisions existed in local land-use codes 
before the creation of the NFIP in 1968 and that New Orleans provided ample 
examples of a failure of local government to protect its citizens by restricting 
hazardous development patterns.

Most recently, Deyle, Chapin, and Baker (2008) examined residential 
development densities in coastal high-hazard areas in Florida before and after 
implementation of the 1985 Growth Management Act mandates there. The act 
sought both to direct growth away from such areas, which must include at least 
a Category 1 storm-surge zone, and to maintain evacuation times within the 
larger hurricane vulnerability zones, which encompass Category 3 storm-surge 
zones. The study found “residential exposure to hurricane flood hazards to 
have increased substantially in the majority of 74 municipalities and 15 coastal 
counties after the state approved local comprehensive plans.” These admittedly 
paradoxical results, they found, “may be due in part to vesting of develop-
ment approved prior to adopting the plans, pre-existing zoning entitlements, 
and Florida’s 1995 property rights law.” If anything, this last study serves as 
perhaps a cautionary tale concerning expectations; implementation of even 
high-quality plans may sometimes have to work against the inertia of existing 
development patterns, including previously issued permits.

Challenges of Integrating State and DMA Requirements
The preceding discussion illustrates the varying provisions of state planning 
enabling statutes and special hazard mitigation laws. Chapter 2 reviewed 
the national standards for hazard, risk, and vulnerability assessments laid 
down by DMA and its implementing guidelines. Initial evidence in the 
California local hazard mitigation plan assessment undertaken in 2007 
(Boswell et al. 2008) suggests that DMA provides a beneficial template of 
good practice against which state and local hazard mitigation planning can 
be both reasonably measured and further refined.

While systematic figures are not available, there is ample evidence that 
approval by FEMA of 19,000 hazard mitigation plans during the first round 
of local planning under DMA 2000 has generated new understandings about 
the reality of hazards, risk, and vulnerability that previously went unad-
dressed at the community level. The abiding issue lies in how to encourage 
integration of these efforts with ongoing state and local planning. There are 
still significant numbers of jurisdictions, particularly in rural areas, with no 
planning commissions or staff and where creating a plan to comply with the 
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Stafford Act DMA amendments constituted their first attempt at any kind of 
planning. At this point, this effort, like parallel efforts by individual states, 
seems to represent a positive exercise in local capacity building likely to 
prove generally beneficial and cost-effective when ultimately tested.

Within this overall picture, several questions have emerged:

1. How can nationwide DMA implementation be made more effective at 
state and local levels?

2. How can duplication of effort be avoided when implementing both federal 
and state mandates?

3. How can transferable best mitigation practices within individual states 
be identified and promoted on a nationwide level?

DMA represented a turning point in national mitigation policy, which indi-
vidual states and communities can leverage to their advantage. To determine 
the overall costs, benefits, and value of this national policy, we need national, 
systematic evaluation and research, similar to that undertaken in California. 
Monitoring progress is a difficult and complex exercise that involves asking 
the right questions to obtain relevant answers. One underlying issue is how 
mitigation planning has better informed and improved federally funded 
mitigation projects, as well as how such projects have added to the overall 
resilience of communities. Both questions need further evaluation. In addi-
tion, we must ask how mitigation planning has informed and improved 
local decision making on land-use policy.

There is much value in learning from the experience of individual state 
efforts to address specific hazards issues and mitigation approaches through 
specialized general-plan elements or hazard-specific legislation. Mitigation 
planning under DMA can be additionally enhanced through further examina-
tion by FEMA of the value of specialized state requirements. We need more 
systematic methods to reinforce feedback loops between states and with 
FEMA. The ongoing meetings of state hazard mitigation officers (SHMOs) 
are a venue for potentially strengthening these feedback loops.

The connection between mitigation and recovery planning can be strength-
ened as well. Much valuable recovery experience has evolved from some of 
the larger disasters in recent years. This should serve as a filter for identify-
ing principles and practices that can further inform mitigation strategies 
and priorities through identifying recovery-critical facilities essential for 
continuity of government and essential business. Ultimately, mitigation and 
recovery planning should go hand in hand.

WHICH ELEMENTS MATTER?
There is no pat set of answers to the question of which elements in a com-
prehensive plan should address which hazards with what types of linkages 
to a hazards element, if the plan contains one. While certain answers are 
relatively straightforward and predictable, others depend on the unique 
context and circumstances of the community preparing the plan. As a result, 
most of this section consists of general guidance that, like most models in 
planning, must be adapted to particular circumstances. There is no substitute 
for customizing solutions to the specific needs of the jurisdiction for which 
a plan is being prepared.

Some aspects of hazard mitigation stem from specific state requirements, 
as noted above. It is more common in states with planning mandates to 
find significant state guidance accompanying them, but even without 
mandates many communities might welcome detailed state guidance on 
planning for hazards of the sort that has characterized recent efforts in 
Florida and Oregon.

apa-pas560-03.indd   32 5/14/10   11:55:26 AM



Chapter 3. Integrating Hazard Mitigation Throughout the Comprehensive Plan 33 

Oregon’s Department of Land Conservation and Development (DLCD), 
which is charged with overseeing the state’s growth management program, 
has produced a series of technical resource guides on planning for specific 
hazards, such as floods, wildfires, and tsunamis. DLCD currently maintains 
a natural hazards website that serves the same purpose (www.oregon.gov/
LCD/HAZ/about_us.shtml).

The Florida Department of Community Affairs has produced substantial 
guidance documents on mitigation planning for both wildfires (Florida 
DCA and Florida DACS 2004) and flooding and coastal storms (Florida 
DCA 2006), as well as for historic properties (Florida Department of State, 
Florida DCA, and 1000 Friends of Florida 2006) (all available at www.dca 
.state.fl.us/fdcp/DCP/publications). The last document is particularly use-
ful in detailing the relationships of various comprehensive plan elements 
within the Florida growth management system, which requires coastal 
management elements for jurisdictions in coastal counties, to hazard mitiga-
tion priorities within the plan. Because there are few other state documents 
of comparable thoroughness, it bears examination as a template, though it 
is essential to keep in mind that other states have both different planning 
enabling legislation with varying specifications for required or suggested 
elements in local comprehensive plans and different hazard profiles. In fact, 
community hazard profiles can often vary significantly even within a state, 
which can contain both highly vulnerable coastal lowlands and highlands 
subject to landslides and flooding.

As noted, the central element for coastal hazards analysis in local compre-
hensive plans in Florida is the coastal management element, which is required 
specifically for all cities and counties that border the coast. Inland cities and 
counties, while exempt from that mandate, are statutorily encouraged to develop 
hazard mitigation and postdisaster redevelopment plans. Florida DCA’s guid-
ance also specifically highlights particular elements that should address relevant 
aspects of natural, especially coastal and flooding, hazards.

Future land use. The future land-use map (FLUM) must coordinate with 
coastal management strategies to determine appropriate coastal planning 
area densities. These densities must relate to the “applicable hurricane evacu-
ation plan.” Florida also requires coastal communities to include a policy in 
their comprehensive plans to direct populations away from “coastal high 
hazard areas”—that is, areas that would be flooded by storm surge from a 
Category 1 hurricane. While evacuation planning may not always pertain as 
readily to hazards in noncoastal areas, the use of the future land-use map in 
identifying potential problems stemming from various densities of develop-
ment in hazardous areas, such as floodplains, is clear. (See the case study of 
Charlotte/Mecklenburg County, North Carolina, in Chapter 7.)

Conservation. Increasingly, communities are recognizing the protective 
features of wetlands, estuarine marshes, and floodplains, which should be 
identified in the conservation element, along with strategies for protecting 
and enhancing those features. Regulations in Florida require such identifica-
tion. Conversely, the coastal management element must include objectives 
dealing with protection, conservation, or enhancement of coastal wetlands, 
beaches, and dunes, as well as restoration of beaches and dunes. This effec-
tively links both elements in common purpose.

This particular model is of potential use almost anywhere in the United 
States; the main variation would involve the specific natural features 
involved. For instance, protecting wildlife migration corridors along rivers 
and streams not only serves habitat and environmental protection but also 
limits development in flood-prone areas. Preserving natural vegetation and 
woodlands on steep slopes may also serve to reduce the likelihood of dan-
gerous landslides, and conserving natural woodlands without development 
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ECOLOGy AND MITIGATION

Environmental planning and hazard mitigation are particularly 
promising areas for cross-fertilization within the comprehen-
sive plan. Natural systems can play a major role in mitigating 
hazards. Planners must learn enough about that interaction to 
be able to make informed judgments about the likely results of 
their decisions in either degrading or enhancing the ability of 
the natural environment to perform beneficial functions for the 
built environment. Economists have come to refer to these func-
tions as “ecosystem services.” One cannot value those services 
without knowing what they are. For example, Pilkey et al. (1980, 
1998) and the National Research Council (1990), among others, 
have documented repeatedly the critical role of dune systems 
and beach vegetation in buffering coastal areas from hurricanes, 
as well as their inherent instability when disturbed by develop-
ment. Protecting such natural systems is a first line of defense in 
protecting our communities.

To explore the ways in which ecological and mitigation 
concerns could each strengthen the other in the planning 
process, APA’s Hazards Planning Research Center invited 
several experts to participate in a discussion of this issue. Those 
involved were:

• Kimberley Bitters, Environmental Specialist, Floodplain Man-
agement Program, Ohio Department of Natural Resources

• David Carlton, Engineer, ESA Adolfson

• Craig Colten, Carol O. Sauer Professor, Department of Geog-
raphy and Anthropology, Louisiana State University

• David Fowler, Milwaukee Metropolitan Sanitation District

• Michele Steinberg, aicp, Firewise Communities Support 
Manager, National Fire Protection Association

One of the most critical points was raised by Steinberg: In 
many cases, we are no longer at a point where we can leave 
nature alone and all will be well. Some environmentalists, notably 
McKibben (1989), have long decried the imminent reality that 
no place on earth is untouched by human influences, a situa-
tion virtually guaranteed by the prospect of human-induced 
climate change. For local planners, the point is not to bemoan 
this condition—because they are by definition working in the 
built environment—but to determine how to improve both 
environmental quality and the quality of human life, while also 
addressing the needs for economic growth and stability.

In the case of floods, we often plan as if stormwater manage-
ment and hazard mitigation were two separate problems—one 
of water quality, the other of managing flood risks—but they are 
inextricably intertwined. Not only is the volume of stormwater 
influenced by the way we develop watersheds and how we 
channel runoff to filter pollutants, but floodwaters themselves 
greatly affect water quality because they pick up everything in 
their path and deposit much of it downstream. Everyone who has 
fought floods knows there is nothing clean about floodwaters. 

Connecting those ideas creates abundant opportunities for 
improving the urban environment (see, e.g., Schwab, ed. 2009).

With wildfires, the need for active management has become 
even clearer and more overwhelming than with floods. As noted 
in Schwab and Meck (2005), we no longer enjoy the luxury of 
assuming that forests can be left untended. A history dating to 
1910, extensively documented by Pyne (1997), of federal inter-
vention in suppressing forest fires has unintentionally resulted 
in vastly increased density of biomass, much of it in the form of 
understory growth that helps spread and exacerbate the intensity 
of fires at ground level. The problem has been compounded by the 
widespread late 20th-century introduction of housing and other 
development into the wildland-urban interface; these structures 
can rapidly increase the intensity of wildfires, as they typically 
contain several times the density of combustible materials as the 
surrounding forests (Rehm et al. 2002).

Effective wildfire mitigation thus virtually demands plan-
ning, such as the Community Wildfire Protection Plans (CWPP) 
resulting from the Healthy Forests Restoration Act of 2003. Our 
failure or inability to leave the forest alone in the past means we 
cannot afford to leave it alone now but must manage it with the 
wisdom of both planning and environmental science.

Steinberg adds that planners need not always “push hazard 
mitigation as a primary goal” but instead can join the bandwagon 
if working for a community that is “into sustainability and green,” 
translating those ideas in ways that will aid mitigation in the bargain. 
Some places, for example, are mitigating floods by allowing streams 
to flow naturally. The city of Davenport, Iowa, has for years opted 
to forgo floodwalls along the Mississippi River, instead dedicating 
green space that can absorb much of the flood (Malin 2009). In for-
ested areas, a community can reintroduce fire through prescribed 
burning to attain the healthy balance in a fire-adapted ecosystem 
that is often impeded by the need to suppress fires near housing 
developments. This, Steinberg says, may even inspire some neigh-
boring communities to better manage their own forests.

Kimberley Bitters expanded on that theme with ideas that 
form the core of multiple-objective management—the practice 
of trying to satisfy various public policy objectives through a 
single program. She cited the “No Adverse Impact” campaign of 
the Association of State Floodplain Managers (ASFPM). Further, 
she noted that communities can use the basic requirements of 
the NFIP as the basis for a framework for flood management in 
the zoning code but also go beyond the “have-tos” to consider 
what is best for the community. This may include a range of 
ecological goods, such as greenways, which create a combina-
tion of high-value open space and wildlife habitat that adds 
value to a community in a number of often intangible ways. 
Similarly, solutions can address concerns about physical health 
in a community. For example, the Boulder Creek floodplain in 
Boulder, Colorado, now hosts an extensive network of trails, 
which see a high level of bicycle ridership. Bitters proposed that 
state hazard mitigation teams, in evaluating local projects for  
funding, use criteria that give priority ratings to projects that 
include ecological integrity.

(continued on page 35)
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may reduce the exposure of the built environment to wildfires. However, few 
of these measures involve simple answers. Part of the purpose of preparing 
a conservation element is to assemble the available evidence and research to 
determine what is known and, more important, what is known to work in 
combining conservation with risk reduction and other goals for a community. 
The problems and solutions will vary considerably from one community to 
another, based on local topography, climate, and natural history. For techni-
cal expertise, it is important to know what scientific resources are available 
to help answer those questions.

Public facilities and services. Protecting natural drainage systems during 
development is a key starting point for this element. Florida requires that 
this element contain policies for regulating land use and development that 
protect these features. It also requires a policy in the coastal element and the 
capital facilities element that limits public expenditures for infrastructure 
and public facilities that subsidize development within coastal high-hazard 
areas (§9J-5.012(3)(b) and §9J-5.016(3)(b)2, F.A.C.). Capital facilities policies 
are thus used to steer development away from hazardous areas—a strategy 
that can apply to other types of natural hazards as well.

Closely related issues in public facilities with potential links to hazard 
mitigation involve goals, objectives, and policies for protecting water treat-
ment facilities, stormwater management, and sewerage and solid waste. In 
the last case, good predisaster planning might include developing a policy for 
identifying appropriate staging and storage locations for the extraordinary 
quantities of debris that often must be disposed of after a disaster.

It is not difficult to imagine other hazard-related linkages in a public 
facilities element. For example, strict policies for locating facilities for public 
safety—such as police and fire stations and emergency operations centers—
can ensure that these are in safe locations that will not be likely to be affected 
by hazards. As a matter of public policy, government ought to set a good 
example for hazard mitigation in the location of any major public facilities, 
including city halls, libraries, schools, and community centers. To the extent 
that some of these may double as emergency shelters, the rationale for includ-
ing safety in siting considerations becomes even stronger.

Transportation. Breakdowns in community transportation systems during 
disasters are often dramatic and create major dislocations. Examples include 
the damage to the highway bridges over Lake Pontchartrain from Hurricane 
Katrina and Florida’s Escambia Bay during Hurricane Ivan, as well as the 
collapse of the Cypress Viaduct during the Loma Prieta earthquake. They 
make links between transportation planning and hazard mitigation plan-
ning essential.

In Florida, the primary link from a transportation element to hazards 
involves analyzing levels of service for such facilities to determine their 
adequacy in the event of an evacuation of coastal populations ahead of an 
oncoming storm. This takes on special significance for barrier-island com-
munities, such as Miami Beach or Sanibel Island, or highly extended and 
more remote communities, such as the Florida Keys. Yet many mainland 
communities also face highly constricted transportation corridors under 
evacuation conditions, particularly those in which the Everglades cut off any 
westward route. Moreover, some attention must be paid to the evacuation 
transportation needs of special-needs populations, such as the elderly and 
disabled. (See the case study of Lee County in Chapter 7.)

Transportation (covered in California and some other places by a circulation 
element) can take on other kinds of significance under other circumstances, 
many of which may not be under a community’s control but which none-
theless can severely affect the community’s welfare, safety, and economic 
activity. One such example is the I-35W bridge collapse (Figure 3.4) in 

Craig Colten, who has spent 
many years studying the evolution of 
environmental geography in south-
ern Louisiana, said we have done a 
“poor job of educating people” and 
a “poor job of maintaining continu-
ity from generation to generation.” 
People still base their reactions to 
disaster on personal life experiences, 
he says, while we need to “codify 
resilience and instill it into education 
at the ground level.” But resilience is 
an intensely localized quality, so we 
“need to draw upon local knowledge 
and adapt plans to local situations. 
We can’t have a rigid checklist.”

Optimizing integration of envi-
ronmental quality and hazard 
mitigation faces some serious politi-
cal and institutional obstacles, often 
when there is a gap between those 
goals and the forces driving economic 
development. This could well be 
planning’s greatest challenge in the 
21st century. ◀

(continued from page 34)
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Minneapolis, which cost lives and forced major reroutings of traffic across 
the Mississippi River but was the responsibility of the state Department of 
Transportation. Such potential infrastructure disasters are endemic nation-
wide. The Minnesota example involved structural failure due to flaws in 
design, construction, and maintenance without the intervention of natural 
hazards, but weak infrastructure is more likely to fail in the face of such 
hazards. Many disasters involve normally sound systems that are pushed 
beyond their structural limits in unusual or record-setting events, such as 
the Cedar Rapids and Iowa City (CRANDIC) Railroad bridge collapse in 
downtown Cedar Rapids, Iowa, during the flood in June 2008. The main goal 
in such cases may be largely to plan for such contingencies with the best pos-
sible workarounds. For transportation facilities directly under community 
control, on the other hand, more specific planning can be done to attempt 
to rectify known deficiencies or potential weaknesses. Transportation proj-
ects are probably among the most likely to involve direct connections with 
capital improvements planning and to determine the location and density 
of patterns of future growth.

Capital improvements. In many states, five-year capital improvement plans 
are separate from comprehensive plans. Such plans and capital improve-
ments elements alike typically assess costs of desired projects, set priorities, 
and anticipate future needs based on projected development patterns, which 
involve links with the future land-use element and, as in the case of Florida, 
the coastal management element. This element affords a community an 
opportunity to determine appropriate means of funding the improvements 
and an annually updated five-year schedule for meeting those needs. Haz-
ard mitigation projects identified in a local hazard mitigation plan ought to 
be included in a capital improvements plan or element. Florida mandates 
that communities “include a policy in their capital improvements element that 
includes the elimination of public hazards as a criterion for evaluating local 
capital improvement projects” (Florida DCA 2006).

Other elements. The list of elements that the Florida DCA recommends 
includes goals, objectives, and policies related to hazard mitigation. This 
list is an instructive starting point, but it need not exclude other options. In 
the end, which elements matter for consideration of hazard-related policies 
will depend on several factors, among them:

• What elements are mandated or suggested by state planning enabling 
law and what issues state law says they must or should address

Figure 3.4. The Interstate 35W 
bridge in Minneapolis, shortly after 

its 2007 collapse

C
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• What hazards have been identified and their specific implications for 
particular elements of the local comprehensive plan

• What unique opportunities the community may identify for achieving 
progress on hazard mitigation, particularly when combined with other 
objectives, such as environmental protection or parks and open space.

Chapter 5 outlines an implementation tool we are calling the safe growth 
audit. It is intended as a thorough means of reviewing local plans, codes, 
and procedures to determine the best opportunities for advancing hazard 
mitigation goals. However, checklists can limit the imagination. Planners 
should help inspire their decision makers and citizens to be more imagina-
tive in identifying opportunities to create a safer, more resilient community. 
With the focus on civic creativity, here is a short list of other frequently 
used comprehensive plan elements that could potentially advance hazard 
mitigation goals:

• Housing. Much public and publicly subsidized affordable housing is 
particularly vulnerable to some natural hazards. In some cases, this is a 
question of building quality, but it can also be a matter of poor locational 
choice. The plan can consider how that housing can be retrofitted or 
replaced to reduce danger to inhabitants in the face of disaster. Mobile 
homes have posed particular problems of vulnerability, especially in the 
face of high winds. This element can also address issues of how housing 
demand is influenced by the desire for siting near natural amenities, which 
can produce problematic attractions to hazardous locations; the acqui-
sition of older housing stock in riverine floodplains, which may entail 
replacing some low-cost housing; and the replacement or retrofitting of 
affordable housing elsewhere in the community. An example of the last 
might involve seismic retrofitting of older housing built of unreinforced 
masonry in an area subject to earthquakes.

• Historic preservation. Consider the plight of New Orleans in trying to save 
historic properties, particularly in view of their role in attracting tourism. 
Florida has an informative, detailed guidebook on protecting historic 
resources (Florida Department of State, Florida DCA, and 1000 Friends 
of Florida 2006), but such guides can be found elsewhere in the country, 
including some specific to floods or earthquakes.

• Economic development. Specific local policies regarding issues of crucial 
importance to business continuity can aid economic recovery, while 
technical assistance in support of hazard mitigation for vulnerable small 
businesses may keep some afloat in the face of disaster. One such example 
might involve undergrounding utilities in a business district, which can 
often be accomplished through special assessments, tax increment financ-
ing, or similar devices limited to the area of the improvement. Moreover, 
a safe community is inherently a place where it makes sense to locate a 
business. Economic development officials in Roseville, California (see case 
study in Chapter 7) have learned the advantages of marketing the city’s 
safety to potential new businesses. In the case of Bourne, Massachusetts, 
which has no other location options for the central business district, flood 
hazard mitigation became an absolute necessity in the eyes of the business 
community. (See Chapter 8.)

• Recreation and open space. Turning vulnerable floodplain land into open 
space or recreational areas can help avert or minimize disaster by sacrific-
ing park land in the short term instead of allowing floodwaters to ruin 
homes and businesses. Land acquisition choices for open space can be 
guided at least in part by hazard mitigation objectives, as often found 
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in communities that seek to protect and provide public access to areas 
that are also deemed potentially hazardous for development, such as 
riverfronts and beaches.

• Environment/natural resources. Though akin to considerations described 
above for a Florida conservation element, this element could be used to 
go much further. For instance, wise decisions about land use and building 
design might mitigate a combination of natural hazards and industrial 
development that could otherwise exacerbate losses and the contamina-
tion of floodwater. Although the 1993 Midwest floods reportedly put 59 
U.S. Environmental Protection Agency National Priority List (Superfund) 
sites underwater (Galloway 1995)—to say nothing of brownfield sites, 
gasoline stations, and leaky underground storage tanks—better land-use 
planning might have averted some of those collisions of natural forces 
and hazardous materials. Closely related to an environmental element 
would be a critical and sensitive areas element, used by some jurisdictions 
to focus on planning for a specific area that has unusually high priority 
for protection of natural features or resources. These are sometimes done 
as separate plans (see Chapter 5).

• Implementation. Many comprehensive plans contain an implementation 
element that discusses how the plan’s goals, objectives, and policies will 
be achieved and over what time frames. While specific projects requiring 
capital investment by the local jurisdiction should appear in the capital 
improvements program or element, implementation can include other 
policies and programs that do not require such investment or are con-
tingent on outside funding sources, although they may involve budget-
ary commitments for personnel, enforcement, consultant fees, or other 
outlays. Revising a zoning or other land-use code to conform to a new 
plan is one particularly common activity in this regard, and the major 
commitment to achieving this objective typically involves budgeting staff 
time for it. While many hazard mitigation objectives might be subsumed 
under such larger agendas, it is important that they at least be identified 
as part of those implementation objectives.

SHOULD THERE bE A HAZARDS ELEMENT?
In some states, communities are required by state law to prepare some type 
of hazards element in their comprehensive plans. In most states, the issue is 
a matter of choice, as is the decision to prepare a plan at all. In states where 
there is no required hazards element, a local hazard mitigation plan may be 
developed separately from the comprehensive plan solely as an exercise to 
meet federal requirements. In states where the comprehensive plan has the 
effect of law, the only way to give the priorities of the local hazard mitigation 
plan such meaning and effectiveness is to integrate those priorities directly 
or by reference into the comprehensive plan.

Creating a hazards element in a comprehensive plan can be seen as a 
superfluous exercise in view of the effort already going into a local hazard 
mitigation plan. Why should a community do the same work twice? How-
ever, the work need not be duplicative. A hazards element can incorporate all 
or most of the content or findings of a hazard mitigation plan by reference, 
and ideally the two documents would differ little, if at all, in overall content. 
However, to achieve effective interoperability between the two documents, 
it is essential that the planners involved prepare both with an eye to what is 
needed for federal approval of the local hazard mitigation plan. This would 
be consistent with the recommendations of Boswell et al. (2008) to the Califor-
nia Governor’s Office of Emergency Services (OES)—that “local jurisdictions 
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should be encouraged to take advantage of the financial benefits of AB 2140 
by either creating integrated LHMP-Safety Elements or by adopting their 
LHMP as an annex to their Safety Element.” As an implementation strategy, 
the same report noted that “updating the Safety Element at the same time 
of LHMP preparation would maximize work and be an efficient process.” 
It also recommended that OES “conduct outreach, education, and technical 
assistance programs” for such integration, a step that many other state hazard 
mitigation officers (SHMOs) and emergency management agencies could 
also undertake. However, the challenge in many states would be providing 
SHMOs an adequate understanding of comprehensive planning in order to 
be able to undertake such an effort.

Most states currently have a long way to go in achieving the kinds of plan 
and policy integration envisioned in Boswell’s study, and even California 
has work ahead to reach the same goal. There may also be resistance in some 
quarters to moving in this direction because of bureaucratic turf issues and 
political resistance to new mandates. Nonetheless, doing so makes sense as 
a matter of efficiency and effective implementation. Florida has provided 
some clear guidelines in this respect. (See Florida DCA 2006, Secs, 3.1, 4.1, 
4.2, and 4.3.)

LINKING PLAN ELEMENTS
If it makes sense to integrate hazard mitigation into the local comprehen-
sive plan, both through a hazards element (whatever it may be called) 
and through specific provisions in other elements, then it makes sense to 
establish clear linkages among policies in those elements. In plans that are 

TAbLE 3.2. POTENTIAL RELEvANCE Of DISASTER TyPES TO MITIGATION PROvISIONS IN COMPREHENSIvE PLAN ELEMENTS

Type of Plan Element flood
Coastal Hazards 

(includes 
tsunami)

Seismic Wildfire Tornado Landslide volcano

Hazards x x x x x x x

Land Use x x

Conservation x x x x x

Public Facilities x x x x x x x

Transport x x x x x x

Capital 
Improvements x x x x x x x

Housing x x x x x x

Historic 
Preservation x x x x x

Economic 
Development x x x x x

Recreation and 
Open Space x x x (near fault 

lines) x x x

Environment x x x x x x

Implementation x x x x x x x

Source: James C. Schwab
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online, hyperlinking those cross-references aids the user in understanding 
the integration of hazard mitigation efforts. It also makes clear to the public 
and to local government agencies who is working with whom to achieve 
what objectives.

Effective linkage can be achieved by any jurisdiction that is thinking 
holistically in the development of its comprehensive plan, as demonstrated 
in Morgan County, Utah. (See Chapter 8.) This largely rural, sparsely popu-
lated jurisdiction is predominantly interested in maintaining its bucolic 
quality of life. While many rural areas tend to assume that keeping things as 
they are means avoiding planning, Morgan County uses planning as a tool 
for preserving its rural values. As a result, natural hazards are addressed 
in goals throughout the plan, in elements including Community Character, 
Land Use, and Environment. Protecting fragile areas from development is 
a mitigation goal that is also a quality-of-life and environmental quality 
goal. Hazard mitigation is driven at least in part by an even larger com-
munity vision, and the integration and linkages within the plan come 
naturally as a result.

While the Morgan County example may seem more organic in nature, there 
are models and tools for achieving effective linkages very deliberately. The 
Growing Smart Legislative Guidebook (Meck 2002) produced by APA includes 
model state enabling requirements for a Natural Hazards Element. (See www 
.planning.org/growingsmart, Section 7-210.) It is not difficult to translate 
such state planning language into a model for constructing effective cross-
element linkages between a hazards element and other elements of a local 
comprehensive plan. The driving force, however, will inevitably be the local 
political will to make hazard mitigation a planning priority.

NOTE
 1. The Association of Bay Area Governments describes soft-story buildings 

thus: “Many apartments and condos can collapse in earthquakes because 
they have parking, ‘tuck-under’ parking, or open commercial space on 
the first floor, making this story ‘weak’ or ‘soft’ and likely to lean or even 
fall over in earthquakes.” See http://quake.abag.ca.gov/mitigation/
PR-Soft-Story-11-17.pdf.
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Chapter 4

Integrating Hazard Mitigation into  
Other Local Plans

James C. Schwab, aicp

Beyond the local comprehensive plan, hazard mitigation ought to be inte-
grated with other types of local plans. These can include:

• Area plans—also known as subarea, small area, or sector plans—which 
focus on specific parts of a community, including the central business 
district, particular neighborhoods, or traffic corridors;

• Functional plans, which focus on particular community services or func-
tions, such as sewer and water, transit, park development, or stormwater 
management; and

• Operational plans, such as emergency operations or continuity of opera-
tions for government agencies (also known as continuity-of-government 
plans).

s
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Even though not all communities have comprehensive plans, nearly all 
will have some other types of plans in place, often including hazard miti-
gation plans. The implementation rules for the DMA amendments to the 
Stafford Act in the Code of Federal Regulations establish the federal intent 
that local governments integrate those plans. The clearest statement on this 
point is in Section 201.6(c)(4)(ii), which states that mitigation plan content 
“shall include”:

(4) A plan maintenance process that includes:

(ii) A process by which local governments incorporate the 
requirements of the mitigation plan into other planning mecha-
nisms such as comprehensive or capital improvement plans, 
when appropriate.

This point is reinforced in the FEMA “Blue Book”:

Jurisdictions shall indicate how mitigation recommendations 
will be incorporated into comprehensive plans, capital improve-
ment plans, zoning and building codes, site reviews, permitting, 
job descriptions, staff training, and other planning tools, where 
such tools are the appropriate vehicles for implementation.

Communities that do not have a comprehensive plan, or other 
similar planning mechanisms, should explain how the mitigation 
recommendations would be implemented. Further, for certain 
mitigation actions that may use other means of implementation, 
these other tools should be described. (FEMA 2009, 3.47)

In short, whatever planning mechanisms a community may have available 
to use in implementing its mitigation plan recommendations, it is expected 
to use them and detail their planned use in the local mitigation plan. As a 
matter of sound practice, many jurisdictions inventory and review other 
local plans in developing a local hazard mitigation plan, not only as a way 
of meeting the FEMA requirements but to identify gaps, weaknesses, or 
opportunities for enhancing plan integration.

AREA PLANS
Area plans are meant to address issues unique or specific to parts of a juris-
diction. These subareas may be defined in a number of ways for various 
purposes, all largely dependent on the planning objectives of the community. 
Cities often delineate planning boundaries for individual neighborhoods, 
and a few (such as Dayton, Ohio, and New York City) have created neigh-
borhood planning councils that have the authority to review plans, zoning 
changes, and other development issues and to make recommendations to 
the citywide planning commission. After Hurricane Katrina, for example, 
New Orleans undertook what became the Unified New Orleans Plan, which 
contains a series of neighborhood plans for the city’s officially delineated 
planning districts (UNOP 2007). The new draft master plan under consid-
eration in the fall of 2009 also proposed expanding the city planning staff to 
include a team of neighborhood planners to strengthen the role of neighbor-
hood planning (New Orleans 2009). Some neighborhood plans may have the 
specific intent of addressing historic preservation needs or the conservation 
of existing neighborhood character. Other types of area plans, however, may 
focus on business districts, such as a downtown or central business district 
or a commercial corridor.

As with any part of a community, subareas will face issues involving 
natural or other hazards that can be addressed more effectively and in 
greater detail in an area plan than may be possible in a community-wide 
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comprehensive plan. In some cases, these still may be issues that demand 
community-wide or even broader attention. The issue of levee repairs and 
land use in adjoining districts in various parts of New Orleans is an obvious 
example, as it involves the collaboration of the levee district, the city, and 
the U.S. Army Corps of Engineers, as well as other institutions and special 
districts at times. All plans at all levels of government can raise issues that 
cannot be resolved without extensive intergovernmental or even interna-
tional cooperation. An area plan should give those area-specific issues the 
attention they deserve, and it should provide residents, property owners, and 
other stakeholders the opportunity to provide input in decisions that may 
affect them. It also affords the opportunity to vet strategies for marshaling 
the needed resources and funds to get a specific task accomplished. Examples 
might include plan proposals for special assessment districts or business 
improvement districts or appeals to the private sector to help underwrite 
specific programs or improvements.

Concern for the long-term survival of a business district in an area prone 
to flooding, coastal storms, or earthquakes can be the driving force behind 
hazard mitigation in downtown and corridor plans. The case study of 
Bourne, Massachusetts (Chapter 8), delves into the predicament that drove 
a downtown business group to underwrite a report on flood-hazard mitiga-
tion for the Main Street Business District in order to address unavoidable 
coastal-flooding hazards.

The use of area plans is not limited to urban locations, as seen in the case 
study of Morgan County, Utah (Chapter 8). This highly rural and moun-
tainous county’s comprehensive plan includes eight area plans written by 
residents to deal with specific problems. One area, Mountain Green, pushed 
the county to pay more attention to hazards as the result of a slow-moving 
landslide that eventually damaged several homes. The case of Morgan 
County also illustrates ways in which issues of environmental quality can 
blend with hazard mitigation in a rural county and within the subareas of 
such a jurisdiction.

Environmental considerations can themselves form the basis for an area 
plan. Often, such a plan may have serious hazard mitigation implications, 
even if they are not the plan’s primary focus. Critical- and sensitive-area 
plans, whether independent plans or elements of comprehensive plans, 
provide “a framework for identifying the resources, determining what will 
be protected, and identifying mechanisms for protecting them” (Witten 2006). 
The protection of critical environmental resources often serves a mitigation 
purpose that should be recognized in both the hazard mitigation plan and 
the critical- and sensitive-areas plan. One example is the storm-buffering 
impact of coastal wetlands, the gradual loss of which is a major and growing 
concern in New Orleans and other southern Louisiana communities. Other 
examples might include the protection of steep slopes from erosion that could 
in turn produce both landslides and increased downstream flooding.

FUNCTIONAL PLANS
Functional plans, which are often prepared at a regional level but can also 
be local, address specific planning topics such as parks and open space, bike 
access, water quality and supply, sewage and solid waste management, 
transportation, cultural amenities, and more. They are stand-alone plans 
that focus on specific public services and functions.

Such plans are often produced by special districts and independent agen-
cies that are outside the direct administrative authority of local officials. As 
a result, appropriately integrating hazard mitigation priorities into these 
plans requires intergovernmental coordination between, for example, cit-
ies and water management districts, stormwater utilities, or public-utility 

apa-pas560-04.indd   43 5/14/10   11:55:54 AM



44 Hazard Mitigation: Integrating Best Practices into Planning

districts. Planners and emergency managers who want to see specific hazard 
mitigation concerns addressed in these plans often need to cultivate ongoing 
discussions and relationships with agency decision makers and planners. 
Ideally, this leads to the regular exchange of information for mutual plan-
ning purposes.

One area in which the need for coordination is especially evident is flood 
control and floodplain management. The protection of drinking water sup-
plies for large metropolitan areas often also involves coordination with state 
or federal agencies responsible for critical protective infrastructure, such as 
dams and levee systems, which may well have special plans of their own. 
Moreover, catastrophic failure of such systems can have profound impacts 
on large populations, as the 1993 flooding and forced shutdown of the 
water treatment plant in Des Moines, Iowa, demonstrated (Schwab et al., 
1998, chap. 1).

The case study of Charlotte/Mecklenburg County, North Carolina (Chap-
ter 7), stands out as one that illustrates multiple levels of coordination among 
a variety of special plans and guidelines for such functions as greenways, 
stormwater, and water supply. That region has also prepared watershed-
based flood mitigation plans for use across the county. Water management 
and flood control issues in the region are particularly complex. In addition 
to hazard mitigation they entail consideration of upland forest retention and 
watershed management as means of controlling regional growth and limiting 
stormwater runoff. This in turn entails interactions with the regional electric 
utility’s hydropower development and with stormwater management plans 
for specific watersheds (Kollin 2009).

The roles of various functional plans can contribute to the complexity of 
hazard mitigation, but that makes integration of hazard mitigation priorities 
all the more important. The large and growing array of approved local hazard 
mitigation plans includes numerous special districts that have undertaken 
such plans in order to comply with DMA and become eligible for federal 
mitigation grants.

OPERATIONAL PLANS
Operational plans generally deal with the management and coordination of 
certain functions of local or regional government. The two types most rel-
evant to planners dealing with hazard mitigation are emergency operations 
plans, which are most commonly the responsibility of emergency managers, 
and continuity-of-operations plans, which lay out how a particular entity 
plans to maintain its functionality in the event of an emergency. This latter 
type of plan is particularly important for any type of critical facility.

An emergency operations plan “predetermines actions to be taken by gov-
ernment agencies and private organizations in response to an emergency or 
disaster event” (Schwab, Eschelbach, and Brower 2007). Keeping these plans 
current requires running drills and drawing lessons from exercises with risk 
scenarios. For more than a decade, FEMA has provided local governments 
with postdisaster exercises involving floods, earthquakes, and hurricanes. 
Although most local emergency-operations plans do not address hazard 
mitigation, opportunities to do so in the context of predisaster prepared-
ness and postdisaster response and recovery can arise; there is no reason for 
such plans to conflict. At the very least, emergency managers and planners 
should collaborate to ensure that there are opportunities to address hazard 
mitigation in a postdisaster setting, since they both aim to reduce losses and 
protect lives and property.

One salient example of the need for extensive coordination among gov-
ernment agencies is the potential for levee failures in the Sacramento–San 
Joaquin Delta in California. The Delta Emergency Operations Plan (California 
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Department of Water Resources 2007) includes extensive risk assessments 
of the possibility of multiple levee failures, a truly alarming scenario that 
should provoke the incorporation of recommended mitigation actions into 
state and local mitigation plans. The work supporting the emergency opera-
tions plan can then support the risk assessment and proposed actions in 
the mitigation plan, though such integration can also work in the opposite 
direction (Figure 4.1).

Risk assessments have also been listed as one of eight sound practices 
for continuity-of-operations planning (U.S. GAO 2005). This, too, offers a 
possible point of integration with hazard mitigation plans. In reviewing the 
continuity planning of federal agencies, the U.S. Government Accountability 
Office reviewed the published literature and consulted experts to develop 
its list, which included:

Figure 4.1. Aerial view of a broken 
levee and the resultant flooding 
on the Sacramento River in the 
Sacramento River delta
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Perform a risk and impact analysis for each essential function—
including prioritization of essential functions and determination 
of minimum acceptance level of output and recovery time objec-
tive for each function.

Continuity-of-operations planning in the public sector has a direct parallel 
with contingency planning, widely used in the private sector and also known 
as business continuity planning. Regardless of the name, the underlying 
purpose is to develop “advance arrangements and procedures that enable 
an organization to respond to a disaster so that critical business functions 
resume within a defined time frame, the amount of loss is minimized, and 
the stricken facilities are repaired or replaced as soon as possible” (Schwab, 
Eschelbach, and Brower 2007). Critical public facilities most significantly 
include water treatment plants, sewage treatment plants, hospitals, and 
public safety facilities. The frequent, necessary proximity of water-related 
facilities to floodplains makes preparation for flood emergencies especially 
important. For instance, plans for maintaining water treatment and distribu-
tion were critical to public safety and survival in Cedar Rapids, Iowa, during 
the June 2008 floods that overwhelmed the city’s downtown. Such system 
failures can have massive cascading consequences, including the inability 
to fight fires. According to Schwab, Eschelbach, and Brower (2007), a com-
prehensive approach consists of three main elements: property protection, 
contingency planning, and insurance.

While planners often will not be directly involved in developing or execut-
ing such plans, they should be aware of such plans, what they contain, and 
how they may affect the community’s hazard mitigation strategies, particu-
larly but not exclusively as they pertain to protection of critical facilities. 
As with emergency operations plans, coordination and communication 
among planners, public safety professionals, and emergency managers are 
important. FEMA (2007) delineated coordination as one of eight “principles 
of emergency management” in a document promulgated through its Emer-
gency Management Institute. It emphasized the necessity of “big picture” 
thinking and noted that emergency managers “are seldom in a position 
to direct the activities of the many agencies and organizations involved.” 
This is the very position in which planners most often find themselves as 
they seek to coordinate numerous local government priorities. Both plan-
ners and emergency managers must know how to coordinate within their 
respective realms in order to be effective because neither group can do it all 
itself. Moreover, FEMA stated that it “requires that the emergency manager 
gain agreement among these disparate agencies as to common purpose and 
then ensure that their independent activities help to achieve this common 
purpose.” In other words, both planners and emergency managers are more 
likely to be successful if they are skilled at building consensus. Both profes-
sions have a major stake in finding common ground in establishing goals 
for hazard mitigation through integrated planning.

FEMA (2007) differentiates between coordination and collaboration, not-
ing that “current usage often makes it difficult to distinguish between these 
words.” But it adds that coordination “refers to a process designed to ensure 
that functions, roles, and responsibilities are identified and tasks accom-
plished; collaboration must be viewed as an attitude or an organizational 
culture that characterizes the degree of unity and cooperation that exists 
within a community. In essence, collaboration creates the environment in 
which coordination can function effectively.”
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Chapter 5

Integrating Hazards into the 
Implementation Tools of Planning

David R. Godschalk, faicp

What is the aim of integrating hazards into planning implementation tools? 
In answering this question, consider the significant hazard mitigation goals 
that can be pursued in the course of planning implementation. Knowledge 
of the desired goals can suggest the type of implementation tool or combina-
tion of tools that can achieve them.

This chapter focuses on the primary planning implementation tools under 
the purview of local planners—zoning, subdivision regulations, and capital 
improvement programs—although it recognizes that tools designed by other 
agencies, such as building codes, and public outreach programs also play 
important roles in implementation.1

s
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GOALS OF INTEGRATING HAZARDS INTO PLANNING IMPLEMENTATION TOOLS
Integrating hazards into planning implementation tools has three primary 
goals:

• Keeping future development out of known hazard areas. The purpose here is to 
influence the location of public and private investment, guiding it away 
from known hazard areas and toward safe growth locations. For example, 
zoning and subdivision regulations can direct private development away 
from hazard areas through designation of location-specific allowable land 
uses and standards for public safety. Capital improvement programs (CIPs) 
can direct funding for public facilities such as roads, bridges, utility systems, 
and critical facilities to locations outside hazard areas.

• Keeping hazards from affecting existing developed areas. The purpose here is 
to improve protection of already built-up areas through structural mitiga-
tion projects or environmental management techniques that modify the 
progression of the hazard itself, using combinations of local funds from 
CIPs and funds from state and federal programs. For example, dams and 
levees can be constructed to provide a certain amount of protection from 
future flooding for low-lying developed areas, while reforestation and 
wetland preservation can be used for flood control.

• Strengthening existing development to resist hazards. The purpose here 
is to enhance hazard resistance by enacting and enforcing construction 
code provisions concerning hazard stresses and impacts. For example, 
hazard area zones and subdivision regulations, as well as building 
codes, can contain design standards and project review procedures 
for ensuring the safety of projects subject to earthquake, landslide, 
wildfire, and flood hazards.

Each planning implementation tool has particular powers appropriate 
for implementing hazard safety. We next consider where hazard mitigation 
fits into individual tools—zoning, subdivision regulations, capital improvement 
programs (see Schwab et al. 1998, chap. 5; Godschalk 2007; and Tobin and 
Montz 1997)—and then we propose a strategy for analyzing the overall 
effectiveness of the complete package of local implementation tools: using 
safe growth audits.

WHERE HAZARDS FIT IN THE ZONING CODE
Zoning ordinances are among the planner’s most effective tools for limiting 
damage from hazards. They have the ability to restrict development in haz-
ardous areas to land uses that will not suffer extensive disaster losses, and 
they can encourage growth in safe locations. They achieve this by specify-
ing the location, type, amount, density, and characteristics of development 
permitted in mapped zoning districts. Where and how these development 
characteristics are applied affects both the physical and the social vulner-
ability of the jurisdiction.

The characteristics of each natural hazard inherent in a jurisdiction 
determine how ways to address that hazard fit into the jurisdiction’s zoning 
code. For example, floods, the most common hazard for most communi-
ties, occur in low-lying areas adjacent to water bodies. The boundaries of 
these floodplains are established by FEMA on Flood Insurance Rate Maps 
(FIRMs), along with estimates of how frequently a location can expect to 
see floods of various depths. If floods are an important local hazard, then 
designated floodplains must be incorporated into the zoning map and 
regulations.

Flood zoning typically is implemented through placement of floodplain 
boundaries on the local zoning map and the use of various regulations to 
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enforce restrictions on development in and adjacent to those floodplains. 
The most common regulation prohibits development within the most 
hazardous part of the floodplain—the floodway channel where water flows 
and where obstructions would limit the channel and increase downstream 
flooding. It also limits the density (or amount of obstruction) that can be 
placed in the flood fringe area, which is within the floodplain but outside 
the floodway.

Other flood zoning elements include use regulations that permit only open-
space land uses within floodplains; setbacks to minimize flood exposure of 
buildings and to provide waterfront buffers, maintain natural vegetation, 
and limit runoff; nonconforming-use regulations that prescribe standards for 
allowable reconstruction of flood-damaged structures; special-use permits that 
require development to meet established criteria or conditions to minimize 
future flooding; and overlay districts that add a separate level of regulation to 
sensitive hazard areas, such as floodplains. For an example of an ordinance 
that incorporates all of these elements, see the sidebar on the Chapel Hill 
Resource Conservation District (p. 50).

Coastal-zone management regulations constitute a special case of flood 
zoning that may use the same devices but also must contend with shoreline 
erosion and therefore include provisions, such as setbacks, to deal with 
ocean dynamics (see Godschalk, Brower, and Beatley 1989). Hurricane zon-
ing safeguards against still-water flooding, storm surge, and wind damage.  
Still-water flooding (A Zones) and coastal flooding with wave action (V 
Zones) hazard areas are delineated on FIRMs. Specific elevation and build-
ing construction standards are applied within A and V zones. Wind-damage 
zones are identified and protection standards are specified in building 
codes. Since hurricanes are often accompanied by severe erosion, special 
setbacks may be required. For example, in North Carolina, minimum ocean 
setbacks of 60 feet for single-family and two-family residential dwell-
ings and 120 feet for multifamily and commercial buildings are required. 
Height and bulk regulations are used to reduce density in areas subject 
to hurricane hazards.

Earthquake and geologic hazards zoning is implemented through mapping 
of seismic areas and restricting development in and adjacent to them. For 
example, a California law requires the state geologist to map seismic haz-
ard zones, sellers of real property to disclose the zones’ existence, and local 
jurisdictions to conduct a site-specific investigation for all development 
proposals in order to ensure acceptable levels of earthquake risk before 
issuing a development permit.2

Earthquakes and associated geologic hazards, such as landslides and 
debris flows, may be regulated by means of a natural hazards overlay zone, 
such as the one adopted by Utah County. (See sidebar, p. 52). This overlay 
zone allows the underlying uses from the zoning map but requires that 
uses and facilities vulnerable to geologic hazards be protected against 
collapse or severe damage at the time of construction or placement in 
the zone.

Wildfire zoning is applied in jurisdictions subject to intense, uncontrolled, 
rapidly spreading fires that sweep through forests or chaparral. The goal of 
wildfire zoning is to manage conditions in the urban-wildland interface, as 
well as in other forest or recreation areas with high wildfire potential. Zoning 
regulations can reduce residential densities or encourage cluster develop-
ment patterns in the most vulnerable interfaces. Wildfire risk also can be 
reduced by using nonflammable building materials, planting fire-resistant 
vegetation, and constructing firebreaks and safety zones around residential 
areas and public facilities in the urban-wildland interface.
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CHAPEL HILL RESOuRCE CONSERvATION DISTRICT 

(ExCERPTS)

The resource conservation district (RCD) is applied to the areas 
within and along watercourses within the town’s planning 
jurisdiction in order to preserve the water quality of the town’s 
actual or potential water supply sources, to minimize danger to 
lives and properties from flooding in and near the watercourses, 
to preserve the water-carrying capacity of the watercourses and 

to protect them from erosion and sedimentation, to retain open 
spaces and greenways and to protect their environmentally sensi-
tive character, to preserve urban wildlife and plant life habitats 
from the intrusions of urbanization, to provide air and noise buf-
fers to ameliorate the effects of development, and to preserve and 
maintain the aesthetic qualities and appearance of the town.

Permitted uses in the RCD depend on location within the 
Stream Corridor Zones, which are defined relative to the distance 
from the stream bank, as shown in the illustration below.Excerpts from Chapel Hill Land Use  Management Ordinance – January 27, 2003 

A graphic illustration of Stream Corridor Zones follows:  
 

 

 
 
Corridor Zone 
 

 
Location and Required Width of Zone 

 
Stream Side 
 

50’ from Stream Bank 

 
Managed Use 
 

50’ from outer edge of Stream Side zone 

 
Upland 
 

50’ from Managed Use zone, or out to RCD Elevation, 
 whichever is greater 

 
Total Corridor Area 
 

150’ minimum from each side of Stream Bank 

 

PERMITTED uSES WITHIN RESOuRCE CONSERvATION DISTRICT

(A) (B) (C) (D)

use
Stream Side 

Zone
Managed use 

Zone
upland Zone

Trails, greenways, open space, parks, and other similar public recreational 
uses and private recreational uses that do not require fertilizers, pesticides, 
or extensive fences, or walls

P P P

Outdoor horticulture, forestry, wildlife sanctuary, and similar agricultural 
and related uses that do not require land-disturbing activities or pesticides, 
or extensive fences or walls

P P P

Pastures or plant nurseries that do not require land-disturbing activities or 
pesticides, or extensive fences or walls N P P

Gardens, play areas and other similar uses which do not require pesticides 
for routine maintenance N P P

Lawns, golf course fairways, play fields and other areas which may require 
fertilizers or pesticides N N P

Archery ranges, picnic structures, playground equipment and other similar 
public and private recreational uses that do not require fertilizers, pesticides, 
or extensive fences or walls

N P P

(continued on page 51)
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The resource conservation district elevation is defined to be the 
elevation three feet above the 100-year floodplain elevation. The 
100-year floodplain elevation shall be established as the regulatory 
floodplain as delineated in the flood insurance rate maps, flood 
boundary floodway maps, and Flood Insurance Study for the 
Town of Chapel Hill, or where the base flood elevations and flood 
hazard factors have not been determined, the 100-year floodplain 
plan elevation shall be calculated using engineering methodology 
compatible with that used to develop the flood insurance rate maps, 
flood boundary, floodway maps, and flood insurance study.

Standards for development in the resource conservation district 
include:

• The lowest floor elevation of all permanent structures (build-
ings) shall be placed at least eighteen (18) inches above the 
resource conservation district elevation and in such a manner 
as not to adversely impede the flow of waters.

• Wherever practicable no stormwater discharge shall be allowed 
directly off an impervious surface into a stream channel.

• Utility lines, roads and driveways shall be located parallel to the 
flow of waters. Where a road, driveway, or utility line necessarily 
must cross a watercourse, such crossing shall allow convenient 
access by wildlife and shall safely convey floodwaters to the 
same extent as before construction of the crossings.

• The site plan shall minimize adverse environmental and 
flooding effects. Permanent structures shall be located as far 
from the watercourse, and as close to the outer boundary of 
the resource conservation district, as is practical, and shall be 
clustered as much as practical, to minimize land disturbance, 
to maximize undeveloped open space, and to maximize reten-
tion of natural vegetation and buffers.

• Water supply, sanitary sewer, and on-site waste disposal 
systems shall be designed to prevent the infiltration of 
flood waters into the system(s), prevent discharges from the 
system(s) into flood waters and, avoid impairment during 
flooding to minimize flood damage.

• Cutting or filling shall be permitted within the watercourse 
only if the resulting change to the hydraulic characteristics 
of the watercourse will reduce or maintain the water surface 
elevation during the base flood discharge in the vicinity of 
the development; however, in no case will cutting or filling 
be permitted within the watercourse if greater than a one 
foot per second increase in the velocity would result; or if 
greater than one-half (1/2) foot rise in the base flood eleva-
tion would result.

Source: http://library1.municode.com/default-test/template.htm?view=browse 
&doc_action=setdoc&doc_keytype=tocid&doc_key=5d1c1b1b79939075bd0f03
8b721a1e5e&infobase=19952, sec. 3.6.3. ◀

Public utility and storm drainage facilities where there is a practical necessity 
to their location within the RCD P P P

Streets, bridges, and other similar transportation facilities where there is a 
practical necessity to their location within the RCD S S S

Sidewalks P P P

Accessory land-disturbing activities ordinarily associated with a single-
family or two-family dwelling, such as fences, gardens, and similar uses N P P

Driveways and utility service lines when there is a practical necessity P P P

Public maintenance of streets, bridges, other similar transportation facilities 
and/or public utility and storm drainage facilities P P P

Detention/retention basin and associated infrastructure N P P

Lakes, ponds, and associated infrastructure, such as dams, spillways, 
riser pipes and stilling basins, that are located outside of the regulatory 
floodplain, shall be permitted with a Special Use Permit

S S S

Stream and riparian area restoration and maintenance P P P

“P” means the activity is permitted as of right, “N” means that the activity is prohibited; “S” means that the activity is permitted only upon approval 
of a special use permit or a subdivision application by the town council.

PERMITTED uSES WITHIN RESOuRCE CONSERvATION DISTRICT (continued )

(A) (B) (C) (D)

use
Stream Side 

Zone
Managed use 

Zone
upland Zone

(continued from page 50)
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The San Luis Obispo County Land Use Ordinance defines fire hazards 
based on the type of vegetation (fuel potential) present, as shown in  
Table 5.1 and mapped in the safety element of the county’s general plan.

Transfer of development rights (TDR) is a zoning-based technique that allows 
property owners in defined sending areas to sell their development rights to 
property owners in receiving areas. The sending areas, which may include 
hazard areas as well as agricultural lands and other areas, are downzoned to 
a low density. The receiving areas, which are planned to accommodate urban 
growth, are upzoned to a higher density that is permitted when develop-
ment rights are applied. For example, Sarasota County, Florida, designates 
its barrier islands as the sending zone, with the receiving zone located on 
higher and drier terrain.

Climate change due to greenhouse gas emissions increases risks of drought, 
sea-level rise, and decreased air quality. Climate scientists have identified 
two types of responses to climate change: (1) avoiding its unmanageable 
impacts (preparing for climate warming by reducing vulnerability to the 
impacts) and (2) managing the avoidable impacts (slowing climate warming 
by reducing greenhouse gas emissions). The terminology can be confusing, 
however, since “mitigation” in the field of emergency management refers 
to predisaster actions to reduce damage and injury from natural hazards, a 
definition that includes both adaptation and mitigation measures.

Zoning implementation offers a means to mitigate climate change effects 
through policies to guide the location, type, and amount of land-using build-
ings and activities, as well as the preservation of open space and agricultural 
lands to minimize or even sequester carbon emissions. It also can aid in adap-
tation to the impacts of climate change, such as sea-level rise, by redirecting 
future settlement patterns away from existing or anticipated future hazard 
areas. For an example, see the California climate change bill, SB 375.3

Accelerated sea-level rise associated with climate change is leading to 
increased exposure of people and property to coastal hazards. Adverse 
consequences include increased vulnerability to losses of lives and prop-
erty from flooding; increased vulnerability to property losses and losses of 
recreational areas from accelerated erosion of beaches and dune systems; 
increased salinity of drinking-water aquifers and of estuaries and wetlands; 
diminished effectiveness of stormwater drainage systems; and retreat or, 

TABLE 5.1. POTENTIAL FOR RANGE, BRuSH, AND FOREST FIRES, BY TYPE OF 
PLANT COMMuNITY, SAN LuIS OBISPO COuNTY

WILDLAND FIRE HAZARD FuEL POTENTIAL

very High High Moderate

Chaparral North Coastal 
Scrub

Riparian 
Woodland Beach-Dune

Foothill 
Woodland

North Coastal 
Grassland Coast Sand Plains

Juniper/Oak 
Woodland Evergreen Forest Saline Plains

Interior 
Herbaceous

Coastal Salt 
Marsh

Desert Scrub Freshwater Marsh

San Luis Obispo 2008

FROM THE uTAH COuNTY 

NATuRAL HAZARDS  

OvERLAY ZONE

The specific purposes and intent of 
the County Commission in estab-
lishing the NHO Natural Hazards 
Overlay Zone are:

1. To take advantage of the powers 
and more fully implement the basic 
purposes for planning and zoning 
and to implement the plans.

2. To implement the joint program 
of the Utah Geologic and Mineral 
Survey, the U.S. Geological Sur-
vey, and Utah County to identify 
geologic hazards and reduce the 
risk therefrom.

3. To protect human life and health.

4. To minimize damage to public 
and private property.

5. To minimize the need for rescue 
and relief efforts associated with 
hazards and disasters, which efforts 
occur at public expense.

6. To minimize the damage to essen-
tial public facilities including (but 
not limited to) water and gas mains; 
electric, telephone and sewer lines; 
and roads and bridges.

7. To maintain a stable tax base by 
providing for the sound use and 
development of areas affected by 
geologic hazards so as to mini-
mize post-disaster blight.

8. To assure that those who occupy 
the areas susceptible to geologic 
hazards assume responsibility for 
their actions regarding land use, 
construction, and grading.

9. To notify owners and buyers of land 
in the NHO Zone of the potential 
for rockfall, debris flow, landslide, 
or surface fault rupture.

In order to accomplish the stated 
purposes and intent, the provisions 
of the NHO Zone:
a. Restrict or prohibit those uses 

which are dangerous to health, 

s

(continued on page 53)
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where retreat is not possible, loss of wetlands and the biological communi-
ties they support.

Changes in the land’s surface features may be at least as important in 
altering the weather as changes associated with greenhouse gases (Pielke 
2005). Conversion of vegetated areas to urban and agricultural uses 
induces regional temperature and precipitation change. Forests can play 
a significant role in mitigating such climate change. Deforestation can  
change the global atmospheric concentration of carbon dioxide, as well 
as affect the local, regional, and global climate by changing the energy 
balance on the earth’s surface.

WHERE HAZARDS FIT IN THE SuBDIvISION CODE
Subdivision regulations govern the basic processes of dividing land into 
salable parcels and servicing those lots with roads, water, and sewer sys-
tems. Awareness of and sensitivity to hazards are critical in the design and 
implementation of subdivision regulations because, once individual property 
rights have been established by sales of lots to individual buyers, it is almost 
impossible to change the resulting urban form. If a subdivision is allowed to 
be created in a hazard area, then the die is cast and one more neighborhood 
will be subjected to an unacceptable level of future hazard risks.

Many jurisdictions combine their zoning and subdivision regulations 
in a single unified land-use ordinance or unified development ordinance. 
The unified land-use ordinance of San Luis Obispo County, California, is a 
good example. Allowable land uses and permit requirements (zoning) are 
described in one article, while subsequent articles describe site planning 
and project design standards, subdivision design standards, and transfer of 
development credits. The ordinance includes specific regulations for flood, 
wildfire, earthquake, and coastal hazards. (See sidebar, p. 54.)

Subdivision location and design can either reduce or worsen vulnerabil-
ity to natural hazards. Obviously, location on or adjacent to hazard-prone 
lands, such as landslide or floodplain areas, heightens the risk of disasters. 
Placement of roads, residential lots, and public facilities within subdivision 
projects can clearly increase hazard risks by reducing evacuation or public 
safety access. Less obviously, increases in impervious surfaces can generate 
increased stormwater runoff, heightening flooding risks, while failure to 
conserve natural vegetation and environmental features, such as wetlands 
and dunes, can reduce the capacity of the environment to contain or absorb 
hazard forces.

Subdivision regulations can use techniques intended to promote design 
flexibility—such as cluster development, planned unit development, conser-
vation subdivisions, and density transfer—for hazard mitigation purposes. 
For example, in a subdivision proposed for a property containing flood-
plains, the area to be developed can be clustered on the upland portion of 
the property, leaving the low-lying features of the floodplain undisturbed. 
(See sidebar on Clinton County, Ohio, p. 55.)

WHERE HAZARDS FIT IN THE CIP
The Capital Improvements Program (CIP) lays out a jurisdiction’s medium-
term (five- to six-year) spending plan for capital projects that support 
existing and future development such as roadways and sewer and water 
systems. As such, it represents the locality’s commitments to major expendi-
tures and is concrete evidence of its priorities for implementing its policies 
and plans, including those for hazard mitigation.

There are two types of CIP commitments relevant to hazards: hazard-
specific expenditures and the hazard-specific nonexpenditures. Specific 
relevant expenditures include spending for open space acquisition, such 

safety, and property because of 
their incompatible nature, location, 
design, or method of construction.

b. Require that uses and facilities 
vulnerable to geologic hazards be 
protected against collapse or severe 
damage at the time of construction 
or placement in the zone.

c. Control any fill, cut, construction 
or other development which may 
unnaturally increase the degree of 
hazards.

d. Require site-specific and build-
ing-specific studies by qualified 
engineering geologists, geological 
engineers, and building designers 
to adjust construction and land use 
to minimize the degree of hazard.

All structures and uses of land which 
are listed as permitted uses and 
permitted conditional uses in the 
underlying zoning districts shall also 
be permitted in the territory covered 
by the NHO Zone if they meet the 
standards of both this section and the 
underlying zone.

Before any building permit is 
issued within the NHO Zone, the Zon-
ing Administrator must first find that 
the land use, grading, construction, or 
other such development to be permit-
ted therein complies with both the 
requirements of the NHO Zone and 
the underlying zone and issue a writ-
ten clearance attesting to such finding. 
No land use, grading, construction 
or other development shall be com-
menced or altered within the territory 
of the NHO Zone until the clearance 
and the building permit based on such 
clearance are granted.

Every application to use land, grade, 
construct, or otherwise develop in 
the NHO Zone shall be accompanied 
by a plot plan and construction plans 
required by Section 7-6 of this ordinance 
plus a Natural Hazards Assessment 
which complies with the standards of 
this chapter, unless exempted.

Source: http://planning.utah.gov/library/
Index_files/PDFs/ut5.12.pdf, sec. 5-12. ◀

(continued from page 52)
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as at-risk waterfront properties that can be converted 
to public parks and greenways, and for hazard miti-
gation projects, such as strengthening at-risk public 
facilities—schools, hospitals, fire and police stations, 
utility systems—to resist floods and geologic hazards. 
(See sidebar on the King County Flood Control Zone 
District Proposed Work Program, p. 56).

Hazard-specific nonexpenditures include prohibitions 
against support of infrastructure projects that would increase 
the vulnerability of future development, such as extending 
trunk sewer lines into hazard areas or building bridges to 
barrier islands at risk from hurricanes and shoreline erosion. 
For example, the Lee County, Florida, comprehensive plan 
includes a statement limiting public expenditures in coastal 
high-hazard areas to necessary repairs, public safety needs, 
services to existing residents, recreation, and open space 
uses. (See Chapter 6.) It also prohibits new causeways to 
islands and bridges to undeveloped barrier islands, except 
to achieve evacuation clearance-time objectives.

TESTING IMPLEMENTATION WITH A SAFE GROWTH AuDIT
Beyond the use of individual planning implementation 
tools, hazards must be dealt with comprehensively, using 
complete packages of tools, in order to get the most 
effective result.

The Safe Growth Audit is a method to analyze how the 
full slate of current policies, ordinances, and plans on 
community safety affects hazard risks due to growth. 
The audit gives the community a comprehensive but 
concise evaluation of the positive and negative effects 
of its existing growth-guidance framework on future 
hazard vulnerability. It informs citizens and decision 
makers about important safety issues and highlights 
needed changes in policy and planning instruments 
(Godschalk 2009).

By answering a series of basic questions, the Safe 
Growth Audit can be used to test existing tools and 
policies, to involve stakeholders and decision makers in 
hazards issues, and to guide needed changes in growth-
related tools. (See sidebar, p. 57.)

If the community and its elected officials understand 
how their zoning and subdivision ordinances allow 
growth in hazard areas, they can then revise those 
ordinances before property owners embark on risky 
projects. If they understand how their capital improve-
ment programs encourage unsafe growth, they can then 
change their expenditure policies and priorities. For an 
example of action recommendations similar to those 
that might result from a Safe Growth Audit, see Kane 
County (2003, chap. 10).

Safe growth is community-specific. To define safe 
growth for a jurisdiction, consider its opposite, unsafe 
growth. Ask if accommodating the expected 20-year 
population growth according to the future land-use plan 
is likely to put more people in harm’s way. Will it result 
in more intense development in known hazard areas? 
Will redevelopment policies increase the amount of 

SAN LuIS OBISPO COuNTY COASTAL  

HIGH-HAZARD AREAS

3. Coastal High Hazard areas.: The following requirements 
shall apply to new structures or any improvement / repair 
to an existing structure as specified in Subsection D., in areas 
identified as having special flood hazards extending from 
offshore to the inland limit of a primary frontal dune along 
an open coast and any other area subject to high velocity 
waters including coastal and tidal inundation or tsunamis as 
established on the maps identified in subsection A.:
a. All buildings or structures shall be elevated on adequately 

anchored pilings or columns and securely anchored to such 
pilings or columns so that the lowest horizontal portion 
of the structural members of the lowest floor (excluding 
the pilings or columns) is elevated to or above the base 
flood elevation level. The pile or column foundation and 
structure attached thereto is anchored to resist flotation, 
collapse, and lateral movement due to the effects of wind 
and water loads acting simultaneously on all building 
components. Water loading values used shall be those 
associated with the base flood. Wind loading values used 
shall be those required by applicable state or local building 
standards.

b. All new construction and other development shall be 
located on the landward side of the reach of mean high 
tide.

c. All buildings or structures shall have the space below 
the lowest floor free of obstructions or constructed with 
breakaway walls. Such enclosed space shall not be used 
for human habitation and will be usable solely for parking 
of vehicles, building access or storage.

d. Fill shall not be used for structural support of buildings.

e. Man-made alteration of sand dunes that would increase 
potential flood damage is prohibited.

f. The Director and/or the Public Works Director shall obtain 
and maintain the following records.

(1) Certification by a registered engineer or architect that a 
proposed structure complies with Subsection D.3.a.

(2) The elevation (in relation to mean sea level) of the 
bottom of the lowest structural member of the lowest 
floor (excluding pilings or columns) of all buildings 
and structures, and whether such structures contain 
a basement.

Source: www.slocounty.ca.gov/Assets/PL/Land+Use+Ordinances/
Title+22+-++Land+Use+Ordinance/01+-+Title+22+-+Land 
+Use+Ordinance+-+Article+1+through+8.pdf, sec. 22.14.060. ◀
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FROM THE CLINTON COuNTY, OHIO, SuBDIvISION 

REGuLATIONS FOR CLuSTER AND CONSERvATION 

SuBDIvISIONS AND PLANNED uNIT DEvELOPMENT

410.00 PLANNED UNIT DEVELOPMENT
410.01.1 GENERAL STATEMENT
The Planned Unit Development is a contiguous area to be planned 
and developed as a single entity containing one or more struc-
tures to accommodate residential, commercial and/or industrial 
uses in accordance with the applicable zoning regulations. Zoning 
approval of a planned unit development does not constitute sub-
division approval. The procedure for approval of a planned unit 
development is subject to the approval of these Regulations.

410.02 PURPOSE OF PLANNED UNIT DEVELOPMENT
A planned unit development of land may be permitted in order 
to provide a means for a more desirable physical development 
pattern than would not be possible through the strict application 
of zoning and subdivision regulations. The Regional Planning 
Commission will permit certain variety and flexibility in land 
development to encourage the subdivider to adjust design to 
irregular topography, economize in the construction of utilities, 
and create architectural variation as well as attractive and usable 
buildings and building sites.

410.03 GENERAL REQUIREMENTS
A. The gross area of the tract to be developed under the planned 

unit development approach shall comprise not less than ten 
(10) acres, unless otherwise approved by the Regional Plan-
ning Commission.

B. The total ground area occupied by buildings and structures 
shall not exceed eighty (80) percent of the total ground area, 
unless previous development in the neighborhood has a 
greater ground coverage, in which case the plan may increase 
the ground coverage of buildings and structures to correspond 
with the average in the neighborhood.

C. A minimum of ten (10) percent of the land developed shall 
be reserved for open space and similar uses such as an inter-
nal park network under these Regulations. Lot widths and 
required yards may be reduced to eighty (80) percent of the 
requirements of these Regulations.

D. The minimum lot size shall not be less than 70 percent of 
the lot area per family or use, which would otherwise be 

required under these Regulations. Lot widths and required 
yards may be reduced to 80 percent of the requirements of 
these Regulations.

E. The design of the internal circulation system shall provide 
for convenient access to dwelling units and non-residential 
facilities, separation of vehicular and pedestrian traffic, shall 
be adequate to carry anticipate traffic, including access for 
emergency vehicles.

420.00 CLUSTER OR CONSERVATION DEVELOPMENT
420.01 PURPOSE
A. It is the intent of this section to the Subdivision Regulations to 

be sufficiently flexible to carry out the conservation develop-
ment objectives of the County. Conservation development is 
intended to encourage more efficient use of land and public 
services through unified development that is principally 
intended to conserve community resources, preserve open 
spaces, and protect the health and safety of the community. 
These objectives are achieved through land development 
techniques set forth in the Clinton County Zoning Resolution 
that permit flexibility in the arrangement and construction of 
dwelling units and roads. Therefore, this section establishes 
standards and criteria to likewise permit sufficient flexibility 
in the development of subdivisions to be consistent with the 
County’s conservation development regulations, to maximize 
the achievement of the conservation development objectives 
and to promote the following purposes:

1. Minimize development on and destruction of sensitive 
natural resource areas;

2. Reduce the quantity and improve the quality of stormwater 
runoff from expected development;

3. Maintain natural characteristics such as woods, hedgerows, 
natural vegetation, meadows, and streams;

4. Reduce the amount of disturbed land and conservation of 
natural areas to landscaped areas for lawns and intrusive 
vegetation; and,

5. Maintain a traditional rural settlement pattern character-
ized by compact groupings of development in otherwise 
wide-open spaces.

Source: http://co.clinton.oh.us/regional_planning/clinton-county-subdivision-
regulations-2006.pdf/view. ◀
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property vulnerable to hazard risks? Will the implemen-
tation of the capital improvement program encourage 
unsafe development proposals by facilitating access to 
dangerous locations? If unsafe growth appears likely, 
are there feasible land-use or regulatory alternatives 
that could be considered?

Safe growth is a straightforward concept. It can be sum-
marized in a few simple principles (Beatley 2009, chap. 6):

Create a Safe Growth Vision. A safe growth strategy 
needs a vision of the future community safe from natural 
hazards. To create such a vision, institute a community 
dialogue about hazard exposure and vulnerability, 
coupled with frank discussion about the ways that 
growth is likely to increase risks. Acknowledge that 
public intervention may be necessary to mitigate risks 
and ask how existing plans, policies, and programs 
might be changed to accomplish such mitigation.

Guide Growth away from High-Risk Locations. A 
safe-growth analysis requires the use of maps of hazard 
areas. These high-risk locations—fault zones, flood zones, 
landslide hazard areas, erosion zones, wildfire zones—
show where development should be discouraged or 
allowed only with special protections. Any public actions 
that ignore their impacts on development in such high-
risk locations contribute to unsafe growth. Similarly, any 
public actions aimed at redevelopment in such locations 
should be scrutinized for increased risk.

Locate Critical Facilities Outside High-Risk Zones. 
Critical facilities need to be protected from hazard risks. 
Continued operation of water and sewer systems, roads 
and bridges, hospitals and medical facilities, power 
plants, and public safety facilities is critical to safe growth. 
Critical facilities in high-hazard zones not only pose a 
danger to their own operation but also put other develop-
ment at risk. However, often it is necessary to locate such 
facilities in high-risk areas—for example, gravity-based 
sewage treatment plants must be built at low elevations 
and so may be subject to flooding—so protective mea-
sures must be incorporated into their designs.

Preserve Protective Features of the Natural Environ-
ment. Natural ecosystems need to be protected against 
unsafe growth practices. Removing vegetation from 
steep slopes for new buildings decreases the soil’s ability 
to resist erosion and mud slides. Bulldozing mangroves 
for new beachfront projects decreases the ability of 
natural systems to absorb floodwaters. Filling riverine 
marshes for agriculture increases future flood flows.
Retrofit Buildings and Facilities at Risk in Redevel-

oping Areas. Redevelopment in existing areas needs to 
be protected against hazard risks. Many older buildings 
were built prior to building codes containing higher 
safety standards. Often, these areas also are located 
within hazard zones, as in the case of small beachfront 
communities. For them to accommodate higher densi-
ties and intensities of future development, their existing 
structures and facilities should be strengthened or 
elevated during the redevelopment process.

FROM THE KING COuNTY FLOOD CONTROL ZONE  

DISTRICT PROPOSED WORK PROGRAM

CAPITAL IMPROVEMENT  
PROGRAM IMPLEMENTATION

Program Summary: The vast majority of the proposed 
District work program and budget is dedicated to implemen-
tation of major maintenance and capital projects. This work 
includes managing and implementing major maintenance, 
repair and new flood protection facility design, permitting 
and construction projects; home buyouts and acquisitions; 
and home elevations.

Construction of flood protection infrastructure has allowed 
considerable residential, commercial and industrial economic 
development in flood hazard areas. The flood protection 
infrastructure has reduced the frequency of flooding and 
severity of erosion, and contained flood flows within levees 
that has allowed for significant economic growth by promot-
ing development of historical floodplains, as exemplified 
by the industrial and commercial development lining the 
lower Green River. However, these areas will always face 
the potential risk that the flood protection facilities could be 
overwhelmed, resulting in serious flood damage, significant 
impacts to the regional economy, or personal injury and death. 
While the costs of flood protection facility construction and 
maintenance are borne by the public, the value to the economy 
is a regional benefit.

The Capital Improvement Program will complete high 
priority and regionally significant flood hazard management 
capital improvement projects to significantly protect public 
safety and reduce flood risks to the regional economy, trans-
portation corridors, and public and private infrastructure 
and property. These capital improvement projects include 
retrofits and repairs to levees and revetments; levee setbacks 
to improve slope stability and increase flood conveyance and 
capacity; and targeted acquisition of repetitive loss properties 
and other at-risk developments. The District’s Comprehensive 
Plan recommends approximately 135 capital projects for the 
ten-year period, of which approximately 95 are construction 
projects and 40 are acquisition only.

Source: www.kingcountyfloodcontrol.org/pdfs/2009%20kc%20flood%20
district%20work%20program.pdf ◀
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BASIC SAFE GROWTH AuDIT  

QuESTIONS

COMPREHENSIVE PLAN

Land Use

• Does the future land-use map clearly identify natural-hazard 
areas?

• Do the land-use policies discourage development or redevel-
opment within natural-hazard areas?

• Does the plan provide adequate space for expected future 
growth in areas located outside of natural-hazard areas?

Transportation

• Does the transportation plan limit access to hazard areas?

• Is transportation policy used to guide growth to safe 
locations?

• Are movement systems designed to function under disaster 
conditions (e.g., evacuation)?

Environmental Management

• Are environmental systems that protect development from 
hazards identified and mapped?

• Do environmental policies maintain and restore protective 
ecosystems?

• Do environmental policies provide incentives to development 
that is located outside of protective ecosystems?

Public Safety

• Are the goals and policies of the comprehensive plan related 
to those of the FEMA Hazard Mitigation Plan?

• Is safety explicitly included in the plan’s growth and develop-
ment policies?

• Does the monitoring and implementation section of the plan 
cover safe-growth objectives?

ZONING ORDINANCE

• Does the zoning ordinance conform to the comprehensive 
plan in terms of discouraging development or redevelopment 
within natural hazard areas?

• Does the ordinance contain natural-hazard overlay zones that 
set conditions for land use within such zones?

• Do rezoning procedures recognize natural hazard areas 
as limits on zoning changes that allow greater intensity or 
density of use?

• Does the ordinance prohibit development within, or filling 
of, wetlands, floodways, and floodplains?

SUBDIVISION REGULATIONS

• Do the subdivision regulations restrict the subdivision of land 
within or adjacent to natural hazard areas?

• Do the regulations provide for conservation subdivisions 
or cluster subdivisions in order to conserve environmental 
resources?

• Do the regulations allow density transfers where hazard areas 
exist?

CAPITAL IMPROVEMENT PROGRAM 
AND INFRASTRUCTURE POLICIES

• Does the capital improvement program limit expenditures on 
projects that would encourage development in areas vulner-
able to natural hazards?

• Do infrastructure policies limit extension of existing facilities 
and services that would encourage development in areas 
vulnerable to natural hazards?

• Does the capital improvement program provide funding for 
hazard mitigation projects identified in the FEMA Mitigation 
Plan?

OTHER

• Do small area or corridor plans recognize the need to avoid 
or mitigate natural hazards?

• Does the building code contain provisions to strengthen or 
elevate construction to withstand hazard forces?

• Do economic development or redevelopment strategies 
include provisions for mitigating natural hazards?

• Is there an adopted evacuation and shelter plan to deal with 
emergencies from natural hazards?

Source: Godschalk 2009 ◀
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Develop Knowledgeable Community Leaders and Networks. Safe 
growth needs the knowledge and actions of all community stakeholders, 
including nongovernmental institutions and social networks. Governments 
alone cannot ensure safe growth. Thus, a Safe Growth Audit needs to look 
at how community stakeholders share knowledge about hazards and make 
decisions relative to growth. The goal is to ensure strong community net-
works and community leaders prepared to make safe decisions concerning 
growth both before and after disasters.

Monitor and Update Safe Growth Programs and Plans. Safe growth needs 
up-to-date programs and plans. Natural hazard and vulnerability estimates 
change as new information becomes available from updated analyses and 
as the result of learning from disasters. Growth conditions also change, 
as new development trends emerge and new projections are made. Safe 
Growth Audits should be revised and publicly reviewed on a regular basis 
to ensure their continued validity, in conjunction with scheduled updates 
to the comprehensive plan and hazard mitigation plan.

NOTES
 1. Building codes set engineering standards for building safety in the face 

of hazard stresses. They are administered by local governments, but 
they are written and revised by building-code councils. For example, the 
International Code Council (ICC) publishes the International Building 
Code, the American Society of Civil Engineers (ASCE) publishes Mini-
mum Design Standards for Buildings and Other Structures (ASCE 7-02), and 
the National Fire Protection Association publishes the Fire Code. Some 
states also publish building codes. For a general overview, see the Whole 
Building Design Guide, National Institute of Building Sciences, available 
at www.wbdg.org/design/resist_hazards.php.

 2. The California Natural Hazards Disclosure Act requires that sellers 
of real property and their agents provide prospective buyers with a 
“Natural Hazard Disclosure Statement” when the property being sold 
lies within one or more state-mapped hazard areas. These seismic haz-
ard zone maps are distributed to local governments for use in planning 
and controlling construction and development. These regulatory zones 
encompass areas prone to liquefaction (failure of water-saturated soil) 
and earthquake-induced landslides. If a property is undeveloped, a 
site-specific investigation by a licensed engineering geologist or civil 
engineer may be required before the parcel can be subdivided or before 
most structures can be permitted. If a significant hazard exists at the site, 
then measures must be recommended to reduce the risk to an acceptable 
level. See www.consrv.ca.gov/CGS/shzp/Pages/SHMPrealdis.aspx.

 3. California’s Senate Bill 375 (2008) seeks to reduce greenhouse gas emis-
sions by curbing urban sprawl, reducing commute times, and encouraging 
infill development. Essentially a growth management law that ties trans-
portation funding to growth patterns, the bill requires each California 
region to create a preferred growth scenario that will enable it to meet 
regional greenhouse gas–reduction targets derived from the statewide 
reduction goal. Each metropolitan planning organization (MPO) must 
prepare a “sustainable communities strategy,” which will be the land-use 
allocation in the regional transportation plan. The strategy is to identify 
land-use patterns and housing needs and set forth a forecasted develop-
ment pattern, which when integrated with the transportation network 
and policies will reduce greenhouse gas emissions from automobiles and 
light trucks to achieve the approved reduction targets. Implementation 
is delegated to the regions, and land-use regulation authority remains 
with the cities and counties.
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Chapter 6

Case Studies: Large Jurisdictions

In testing ideas about how planning should operate with regard to natural 
hazards and the integration of hazard mitigation into local planning, we 
need to assess how well planning does operate. Planning is seldom a simple 
enterprise because it is influenced by politics, social considerations, econom-
ics, physical geography, and numerous other factors that make up the daily 
life of any community.

In searching for a representative range of communities that have made 
sustained efforts to integrate hazard mitigation into planning, APA’s project 
team, in cooperation with FEMA personnel, considered more than 50 can-
didates. The case studies in this chapter and the next two focus on places of 
varying size, circumstances, and geography. In every instance we tried to 
learn what factors and people drove whatever success these communities 
have achieved.
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LEE COUNTY, FLORIDA
David r. Godschalk, faicp

A low-lying county facing the Gulf of Mexico, Lee County faces significant 
natural hazards of flooding and hurricanes, as well as wildfires, tornadoes, 
thunderstorms, and other hazards. In attempting to remedy the impacts of 
decades of urbanization on its natural environment while also managing 
continued growth, the county has adopted a collaborative Joint Unified Local 
Mitigation Strategy that coordinates mitigation for the county and its five 
municipalities. The strategy is integrated with the comprehensive plans of 
all the jurisdictions and is implemented through development regulation, 
as well as through governmental expenditures. The county’s approach can 
be viewed as a model for dealing with coastal hazards in urbanized counties 
with significant natural areas.

Purpose and Method
Because the unified strategy brings together the mitigation efforts of the 
county and its five municipalities, it can serve as a model for regional coor-
dination. Additionally, because it directly integrates hazard mitigation and 
the local comprehensive plans, it can be viewed as a model for integration 
of mitigation into comprehensive planning. Last, because it carries out haz-
ard mitigation through both development regulations and governmental 
expenditures, the strategy can be viewed as a model for prioritizing and 
implementing mitigation initiatives through such tools. This collaborative 
strategy has both strengths and problems.

Florida governments are required to prepare five plans (or parts of plans) 
that involve mitigation and land use:

• Local Comprehensive Plan—a local policy plan defining future land-use 
and growth patterns

• Coastal Element of the Comprehensive Plan—a section of the comprehensive 
plan focusing on protection of the coastal environment and communities 
from natural hazards

• County Comprehensive Emergency Management Plan (CEMP)—an opera-
tional plan defining emergency management procedures

• Local Mitigation Strategy—a plan required by both the state and the federal 
government

• Postdisaster Redevelopment Plan—a plan for the postdisaster recovery 
period

Background: Hazards, Geography, and Institutions
The context for hazard mitigation planning—natural hazards, geographic 
setting, and regulatory environment—sets the context for mitigation imple-
mentation. Lee County faces significant natural hazards and occupies a 
low-lying environment with large areas of wetlands. In response, it has 
created agencies and procedures to mitigate its hazards, conserve its envi-
ronmental resources, and manage its future development.

Lee County lies on the southwest Gulf Coast of Florida. As seen in  
Figure 6.1, the county includes five municipalities: Fort Myers, Fort Myers 
Beach, Sanibel, Cape Coral, and Bonita Springs. It is split by the Caloosa-
hatchee River, which flows west from Lake Okeechobee into the Gulf of 
Mexico, and it has an extensive shoreline, exposing all of its urban areas to 
the threat of flooding.

Hurricanes, tropical storms, and drought are the major natural hazards 
in Lee County, along with thunderstorms, tornadoes, floods, and wildfires. 

This case study focuses on 
the following documents:

• Joint Unified Local Mitigation Strat-
egy for Lee County, Florida (2007), 
which fulfills the state and federal 
local hazard-mitigation plan 
requirement

• The Lee Plan (2007) and the Febru-
ary 25, 2009, Amendment to the 
Hurricane Evacuation/Coastal 
High Hazard Area

• Lee County Master Mitigation Plan 
(Environmental Quality Investment 
and Growth Mitigation Strategic 
Plan) (2007)

Mitigation documents describing 
the State of Florida’s natural-hazard 
mitigation plan and local mitigation 
guidelines are also reviewed.

The following officials reviewed 
this case study, to ensure the accuracy 
of its description and interpretation:

• John Wilson, Lee County Public 
Safety Director

• Mary Gibbs, aicp, Lee County 
C o m m u n i t y  D e v e l o p m e n t 
Director

• Bill Spikowski, aicp, planning 
consultant and former director of 
the Lee County Growth Manage-
ment Department ◀
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Figure 6.1. Lee County map

According to the county’s 2007 Hazard Vulnerability Analysis, hurricanes, 
tropical coastal storms, tropical cyclone events, and drought affect the larg-
est population—615,741, the total population of the county at that time (Lee 
County Division of Emergency Management 2007). Other natural-hazard 
impacts include those from storm surge events affecting 532,589, thunder-
storms and tornadoes affecting 18,096, floods affecting 13,490, and wildfires 
affecting 7,047. (See Table 6.1.)

Lee County’s natural environment—consisting of 804 square miles of 
land and 408 square miles of coastal and inland waters—is extremely 
sensitive (Lee County Board of County Commissioners 2007). Historic 
development has fragmented aquatic systems, destroyed upland areas, 
and filled or drained freshwater, saltwater, and tidal wetlands. In the 
process, water-retention and drought-buffering capacities have been 
lost, along with wildlife habitat. Freshwater and estuarine systems have 
been listed as “impaired” by the Florida Department of Environmental 
Protection (DEP). This is important to hazard mitigation since these 
natural systems are the first line of defense against coastal flooding, 
storm surge, and drought.

Lee County’s hazard mitigation and planning agencies operate within 
the federal/state/local hierarchy of governments. Because the natural envi-
ronment is critical to hazard mitigation and because urban development 
determines which areas will be subject to hazards, this hierarchy includes 
environmental management and comprehensive planning agencies, as well 
as emergency management agencies.

Joint U
nified Local M

itigation Strategy 2007
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TABLE 6.1. 2007 HAzARD VULNERABILITY ANALYSIS

Hazard Description
Is Event 

Significant
Frequency

Maximum 
Population 
Affected

1 year 5 year 10 year

Agricultural Freeze Y X 22,815

Air Transportation Accident Y X 11,961

Bridge Failure Y > 0

Brush Fires, Wildfires, and Forest Fires Y X

Civil Disturbance Y 10,695

Commercial Nuclear Power Plant 
Incidents N 0

Critical Infrastructure Disruption 
(Computer Threat, Gas Pipeline 
Disruption)

Drought Y X 615,741

Exotic Pest and Disease 
(Mediterranean fruit flies, citrus 
canker, red rings disease)

Y X 26,842

Extreme Temperatures

Flood (Major) Y X 13,490

Flood (Minor) Y X 1,127

Fixed Facility, Hazardous Material Y X 250,036

Oil Spill, Hazardous Coastal Material Y X ------

Highway Accident, Hazardous 
Material Y X 217,452

Rail Accident, Hazardous Material Y X 228,329

River, Hazardous Material Y X 228,901

Hurricane / Tropical Storm Y X 615,741

Major Transportation Incidents ------

Mass Immigration Y > 13,000

Nuclear Attack Y 615,741

Pandemic Disease Outbreaks Y 532,589

Power Failure Y X 126,086

Radiological Incident, Transportation Y X 1,425

Severe Thunderstorms Y X 1,414

Sinkholes and Subsidence N ------

Special Events (dignitary visits, spring 
break, etc.) N X ------

(continued on page 63)
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The primary federal hazards agency is FEMA. However, the U.S. Army 
Corps of Engineers, the U.S. Environmental Protection Agency, and the U.S. 
Department of Interior Fish and Wildlife Service also play important roles 
in Lee County.

At the state level, the Florida Department of Community Affairs (DCA) 
directs comprehensive planning. DCA administers the Florida Growth 
Management Act, a prescriptive, top-down approach in which state laws 
and regulations set out explicit requirements governing the scope of local 
comprehensive plan goals, objectives, and policies (Deyle, Chapin, and 
Baker 2008). Regulations adopted by DCA require coastal counties and 
municipalities to adopt comprehensive plan objectives and policies that 
limit development in and direct population away from Coastal High Hazard 
Areas (storm surge zones for Category 1 hurricanes) and maintain or reduce 
evacuation times within hurricane vulnerability zones (areas that would be 
evacuated for a Category 3 hurricane).

The Florida Division of Emergency Management (DEM), now in the 
Office of the Governor but formerly a division within DCA, administers 
FEMA hazard-mitigation funding programs, oversees preparation of county 
comprehensive emergency-management plans, oversees the preparation 
and review of local hazard-mitigation plans, and maintains the state hazard-
mitigation plan.

The Florida DEP, Fish and Wildlife Conservation Commission, and 
Department of Transportation also play important roles in both planning 
and hazard mitigation.

DCA’s guide for local mitigation planning, Florida Local Mitigation Strategy 
(State of Florida n.d.), recommends policies that:

• limit public expenditures in repetitive damage areas;

• protect critical facilities;

• remove and relocate damaged and vulnerable infrastructure;

• eliminate development in hazard-prone areas;

• regulate nonconforming land uses;

Tropical Cyclone Events, Storm Surge Y X 532,589

Tropical Cyclone Events, Wind Y X 615,741

Terrorism Y X 198,624

Thunderstorms and Tornadoes Y X 18,096

Urban Fire Y X 1,414

Wildfire Y X 7,047

Note: > means occurrence is greater than 10 years
Source: Joint Unified Local Mitigation Strategy 2007

TABLE 6.1. 2007 HAzARD VULNERABILITY ANALYSIS (continued )

Hazard Description
Is Event 

Significant
Frequency

Maximum 
Population 
Affected

1 year 5 year 10 year

(continued from page 62)
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• regulate land use, beach and dune alteration, floodplains, nonpoint-source 
runoff, and sanitary sewers and septic tanks in hazard-prone areas;

• prioritize coastal areas for water-dependent uses;

• encourage removal of septic tanks and hazardous sites;

• regulate watershed alteration;

• encourage economic diversification;

• prioritize property for acquisition;

• address repetitively damaged structures;

• identify policies for poststorm reconstruction;

• review application for funding for concurrence with mitigation objec-
tives; and

• establish a working group to direct mitigation initiatives.

At the regional level, the South Florida Water Management District has 
regulatory and water-resource management responsibilities. The Southwest 
Florida Regional Planning Council is a six-county regional planning agency 
charged with protecting and improving the region’s social, physical, and 
economic environment. However, it has no regulatory authority.

At the county level, the primary hazard mitigation agency is the Lee 
County Public Safety Division. In addition to its emergency management 
program, the division operates the 9-1-1 program, the emergency medical-
services program, an emergency telecommunications program, a logistical 
support program, and a public information program, and it also provides fire 
protection services to dependent districts. For response operation purposes, 
the county is divided into 10 Disaster Response Divisions (Figure 6.2).

Figure 6.2. Lee County Disaster Response Divisions

Joint U
nified Local M

itigation Strategy 2007

apa-pas560-06.indd   64 5/14/10   11:56:48 AM



Chapter 6. Case Studies: Large Jurisdictions 65 

The primary planning agency is the Lee County Department of Com-
munity Development, which maintains and updates the Lee Plan. Its 
responsibilities include not only monitoring and evaluating the plan but 
also processing amendments to it and implementing its goals, objectives, 
policies, and standards through the county zoning and development review 
processes, which are required to be consistent with it. Divisions within the 
department include Planning (land-use plan, housing, and historic pres-
ervation), Development Services (plan review, permitting, and rezoning), 
Environmental Sciences, Building Inspections, and Code Enforcement.

Hazard Mitigation
The Joint Unified Local Mitigation Strategy (LMS) seeks to lessen the human, 
economic, and environmental costs resulting from large-scale natural hazards 
(Local Mitigation Strategy Work Group 2007).  It is a plan to promote mitiga-
tion from hazards posing a threat to communities within Lee County and a 
tool to establish funding priorities for disaster assistance following a major 
disaster. It is structured to comply with Lee Plan Policy 110.1.5, which states 
that the county shall maintain the floodplain management plan that assesses 
the flooding problem of unincorporated areas, inventories flood hazard areas, 
reviews possible activities to remedy flooding problems, selects appropriate 
alternatives, and formulates an implementation schedule. It is tied directly 
to policies contained in the Lee County Comprehensive Emergency Manage-
ment Plan (CEMP), as well as to the Lee Plan, and it includes the Lee Plan 
Future Land Use Map and other specific linkages. For example, Objective 
1.1 of the LMS states that preventive activities shall be governed by the Lee 
Plan and the Lee County Land Development Code. Similarly, Objective 1.7 
is to continue supporting the Lee Plan, while many other objectives seek to 
maintain natural resources and systems identified in the Lee Plan.

The LMS assesses the vulnerability to and risk from various types of haz-
ards on a parcel-by-parcel basis, identifies plans and programs to lessen the 
effects of disasters, and implements the strategy, which is necessary to secure 
pre- and postdisaster federal mitigation grant funding, support pre- and 
postdisaster decision making, and identify and rank mitigation initiatives 
across all county and municipal agencies.

The LMS planning process was conducted by the legally adopted Lee County 
Disaster Advisory Council, which serves as the Local Mitigation Strategy Work-
group. Chaired by the public safety director, the workgroup includes:

• County department heads

• Community representatives

• Municipal government liaisons

• School and independent fire district representatives

• Regional governmental bodies

• Others appointed by the Lee County Commission

The workgroup solicited public comments, contacted other agencies, and 
reviewed existing plans, reports, and technical information. It then prepared 
the strategy, including a detailed statement of goals and objectives and a 
prioritized list of mitigation initiatives.

The overall goal of the strategy is to develop and maintain a hazard-resistant 
community. Its seven specific goals, each with multiple objectives, are to:

• Reduce risk to life and damage to property

• Reduce damage to repetitively damaged properties

apa-pas560-06.indd   65 5/14/10   11:56:48 AM



66 Hazard Mitigation: Integrating Best Practices into Planning

• Preserve or maintain natural areas

• Support emergency services

• Obtain funding for engineered projects

• Provide public information

• Maintain pre- and postdisaster redevelopment and mitigation policies

The workgroup created a prioritized list of mitigation initiatives from 
plans, programs, and projects identified during the risk analysis. It devel-
oped criteria and assigned numerical scores, using a ranking worksheet. 
Initiative ranking criteria were:

• Presence in community comprehensive plans, programs, and policies

• Consistency with existing regulatory framework

• Probability of funding (with local funds)

• Community Rating System credit

• Community benefit

• Community exposure to identified hazard

• Level of public demand, countywide

• Complexity of implementation

• Estimated ratio of benefit to cost

• Critical services improvement

• Time frame to complete project

The final table of ranked initiatives characterizes them by community, esti-
mated cost, eligibility for federal Hazard Mitigation Grant Program (HMGP) 
funding, initiative completion or status, and the goal and objective met.

The risk assessment includes four main components: hazard identifica-
tion, profiles of hazard events, asset inventory, and potential loss estimation. 
While the risk assessment looks at Lee County as a whole, it also singles out 
specific areas of special concern, including historic structures (Figure 6.3), 
top 100 employers (Figure 6.4), target neighborhoods with an 80 percent 
or greater concentration of below-poverty-level households that may have 
special needs in the event of a disaster (Figure 6.5), and critical facilities, 
infrastructure, and lifelines (Figure 6.6). Each of these focus areas is mapped 
relative to the Disaster Response Divisions.

Comprehensive Planning
All Florida local governments are required to adopt comprehensive 
plans under chapter 163 of the Florida Statutes. The plans serve three 
broad purposes. First, certain public and private activities within each 
jurisdiction must be consistent with the goals, objectives, and policies 
in the adopted plans. Second, the plans provide authority for local gov-
ernments’ land-development regulations and official actions, such as 
zoning ordinances and capital improvement programs. Finally, the plans 
represent the communities’ vision of what they should look like by the 
end of the planning horizon.

The Lee County vision is designed to depict the county in 2030. It 
projects an increase in population to 979,000 permanent residents, with 
an additional 18 percent increase in seasonal residents (Lee County DCD 
2009a, I-1). Its themes are:
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Figure 6.4. Top 100 employers

Figure 6.3. Historic structures
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Figure 6.6. Critical facilities, infrastructure, and lifelines

Figure 6.5. Target neighborhoods with an 80 percent or greater concentration of low-income, below-poverty-level households
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• Growth patterns will be dictated by the Future Land Use Map (FLUM), 
which will not change dramatically during the plan’s time frame. The 
urban area will be essentially built out by 2030, with the exception 
of Cape Coral and Lehigh Acres (a large unincorporated subdivi-
sion) and some potential redevelopment. The success of the plan in 
distinguishing between urban and rural areas will depend upon the 
continuing viability of agriculture and the amount of publicly owned 
land in outlying areas.

• The county will protect its natural resource base through public land 
acquisition and enforcing land-use and environmental regulations that 
supplement federal, state, and regional regulatory programs.

• The traditional economic base will be diversified to increase high-paying 
jobs, reduce residents’ tax burdens, and enhance community stability. 
Agriculture, commercial fishing, tourism, and construction will continue 
to be significant but will become less important in relation to new busi-
ness opportunities afforded by the expanded international airport and 
the new university.

• Cultural, educational, and recreational opportunities will expand as the 
result of the county’s increased urbanization.

• Increased urbanization will require investment in physical and social 
infrastructure. Public facilities will be maintained at adequate levels of 
service, both by construction of new facilities and by conserving capacity 
of existing facilities. Social problems will be addressed by early interven-
tion and other programs.

• The Lee Plan’s land-use accommodation is based on an aggregation of 
allocations for 22 Planning Communities, which are planning subdistricts 
designed to capture the character of individual areas of the county.

In addition to the Vision Statement, the Lee Plan contains elements 
addressing specific functions, including Future Land Use; Transportation; 
Community Facilities and Services; Parks, Recreation, and Open Space; 
Capital Improvements; and others. In terms of natural-hazard mitigation, 
the most significant element is chapter 7, on conservation and coastal man-
agement, which contains 128 goals, most related to critical environmental 
conservation issues but seven particularly focused on mitigation. Specific 
natural-hazard mitigation goals, as well as more general conservation and 
coastal management goals, of this element are:

Goal 101: Planning, coordination, and implementation

Goal 102: People with special needs

Goal 105: Protection of life and property in coastal high-hazard 
areas

Goal 106: Limitation of public expenditures in coastal high-
hazard areas

Goal 109: Evacuation and shelter

Goal 110: Hazard mitigation

Goal 111: Postdisaster redevelopment

Goal 101: Planning, Coordination, and Implementation. Under this goal, 
objective 101.1 states that the county will maintain a system that protects 
the population at risk of injury or death from the natural and technologi-
cal hazards defined in the Lee County Hazard Vulnerability Analysis. This 
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objective is supported with policies that state that: (1) the Comprehensive 
Emergency Management Plan will be the operational guide for hazard prepa-
ration, response, and recovery; (2) the county will implement an education 
and information program on the risks of hazards and their mitigation; (3) the 
county will maintain facilities and sites for emergency assistance; and (4) the 
county will coordinate the development of emergency plans and programs 
among governments, Florida Gulf Coast University, and other agencies.

Goal 102: People with Special Needs. Under this goal, objective 102.1 states 
that the county will have mechanisms to assist people with special needs 
during an emergency. This objective is supported with policies that require  
(1) new hospitals, nursing homes, adult congregate living facilities, or proj-
ects for the developmentally disabled to prepare emergency preparedness 
plans; (2) the county to assist in emergency transportation needs of residents 
with limited mobility; and (3) the county to continue to provide basic medi-
cal services in shelters for people with special needs.

Goal 105: Protection of Life and Property in Coastal High-Hazard Areas. 
Objective 105.1, development in coastal high-hazard areas, states that:  
(1) new development on barrier islands will be limited to densities that meet 
required evacuation standards; (2) new development requiring seawalls 
for protection from coastal erosion will not be permitted; and (3) allowable 
densities for undeveloped areas in coastal high-hazard areas will be con-
sidered for reduction. This objective is further amplified through policies 
relating to barrier island densities, use of natural vegetation, setbacks and 
beach renourishment rather than hardened structures, and limits on future 
populations exposed to coastal flooding.

Goal 106: Limitation of Public Expenditures in Coastal High-Hazard Areas. 
Objective 106.1, coastal high-hazard expenditures, states that public expen-
ditures in areas subject to repeated destruction by hurricanes will be limited 
to necessary repairs, public safety needs, services to existing residents, recre-
ation, and open space uses. This objective is supported with policies requiring 
findings by the county commission that such expenditures are necessary and 
prohibiting new causeways to any islands and new bridges to undeveloped 
barrier islands except to achieve evacuation clearance-time objectives.

Goal 109: Evacuation and Shelter. Objective 109.1, evacuation (as amended 
in 2009), states that by 2030 Lee County will work toward attaining a level of 
service for out-of-county hurricane evacuation for a Category 5 storm event 
that does not exceed 18 hours (16 hours for plan amendments in the coastal 
high-hazard area). This objective is supported with policies requiring:

• assessment of the impact of new development on hurricane evacuation 
and mitigation through either structural (on-site or off-site shelter) or 
nonstructural methods;

• updates of the hurricane evacuation portion of the CEMP to be coordi-
nated with computer transportation modeling to identify critical roadway 
links;

• assignment of high priority for capital improvement expenditures to 
critical roadway links causing congestion on evacuation routes;

• design and construction of bridges on evacuation routes to accommodate 
needs of both auto and marine traffic; and

• comprehensive plan amendments that decrease density within coastal 
high-hazard areas to meet specific evacuation and shelter criteria.

The county adopted land-development regulations addressing hurricane 
preparedness and requiring mitigation measures that offset development 
impacts on hurricane evacuation and shelter (Lee County Land Develop-
ment Regulations II.XI).
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Objective 109.2, shelter, states that by 2010 adequate shelter space will 
be available for the population in the Hurricane Vulnerability Zone at risk 
under a Category 3 storm. This objective is supported with policies that  
(1) state the basis for shelter demand as 10 percent of the population at risk 
in the Hurricane Vulnerability Zone under a Category 5 storm hazard sce-
nario; and (2) require the county to implement a program to meet this level 
of service by 2030, to meet standards for on-site shelters, and to determine 
the feasibility of using vertical shelters.

Goal 110: Hazard Mitigation. Objective 110.1, development regulations, 
states that all development regulations will be reviewed and revised to 
require a reduction of the vulnerability of future development in the FEMA 
A-Zone. This objective is supported with policies that state that:

• regulations and incentives will be examined for additional setbacks in crit-
ical erosion areas, conservation of dunes and vegetation, flood-proofing 
of utilities, and structural wind resistance and floodplain management;

• new or expanded mobile home or recreational vehicle development will 
not be permitted on barrier islands or in V-Zones;

• new residential development of more than 50 units must provide informa-
tion on hurricane evacuation and shelter locations, and that of more than 
100 units must formulate an emergency hurricane-preparedness plan;

• the county will analyze alternatives to solve flooding problems and for-
mulate a schedule for implementation;

• the county will maintain the provision of the Flood Management Ordi-
nance that holds that the 50 percent improvement threshold is cumulative 
for repetitive loss properties;

• the county will maintain the regulation requiring that any repetitive loss 
property that is improved by more than 25 percent of its replacement value 
must be brought into compliance with current regulatory standards.

Goal 111: Postdisaster Redevelopment. Objective 111.1, postdisaster stra-
tegic plan, states that the county will maintain institutions and procedures 
to guide county actions following a natural or technological disaster. This 
objective is supported with policies to maintain a Recovery Task Force and 
guidelines for determining acquisition priorities for storm-damaged prop-
erty in hazard-prone areas, to establish principles for repairing or relocating 
public facilities in hazard-prone areas, and to modify the CEMP to contain 
details for postdisaster recovery.

Objective 111.2, postdisaster ordinance, states that an ordinance will be 
maintained to implement the Post-Disaster Strategic Plan (see the Lee County 
Post-Disaster Recovery Ordinance: www.lee-county.com/gov/bocc/ord 
inances/Ordinances/07-20.pdf). This objective is supported with policies 
that the ordinance will provide for enactment of a temporary moratorium on 
rebuilding, that it may incorporate a redevelopment plan for hazard-prone 
areas, and that it will implement the county build-back policy, which states 
that damaged structures whose reconstruction cost exceeds 50 percent of 
their replacement value may be rebuilt at their original size and type only if 
they comply with all federal, state, and local regulations, including elevation 
above the 100-year flood level.

Finally, the Future Land Use Map is included in both the Lee Plan and in 
the Joint Unified Local Mitigation Strategy for Lee County. The Future Land 
Use Map specifies the location and type of all areas of land use for the plan-
ning period. It is the touchstone for regulation of future development and 
conservation in the county. The extensive amounts of Non-Urban Areas and 
Environmentally Critical Areas (Wetlands) shown in various shades of green 
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on the map also tend to coincide with many of the hazard areas in the county. 
(See Figure 6.7.) That it is published in both the comprehensive plan and the 
hazard mitigation plan is a strong indicator of the coordination of these plans.

Both in terms of broad goals and specific objectives and policies, the 
county’s planning and emergency management divisions are on the same 
page. There can be no doubt that the leaders of these organizations have 
worked together over time to formulate and coordinate their respective plans. 
The next question is: Do they work together to implement the plans?

Integrated Implementation Techniques
Guided by adopted goals, objectives, and policies, plan implementation in 
Lee County is accomplished through a variety of means, ranging from day-
to-day decisions to public expenditures to regulatory enforcement. Effective 
implementation requires a multi- and intradepartmental approach. For 
example, Planning works with Public Safety to write and revise the major 
policies, but implementation of those policies is carried out through zon-
ing, building and site plan review, and permitting and development review. 
Use of procedures in the Land Development Code and safeguards, such as 
site plan review checklists, ensures that critical issues are not overlooked. 
Because the most effective way to keep future county residents out of harm’s 
way is through development regulations that limit growth in high-hazard 
areas, enforcement of those regulations is a cost-effective, ongoing means 
of implementing natural-hazard mitigation.

For example, a recent planning staff letter explains why the North River 
Village development proposal failed to meet the hazard mitigation intent of 
the Lee Plan: “Planning staff is concerned that the request is counter to the 
intent of the Lee Plan as expressed in the Conservation and Coastal Manage-
ment element Goal 105, Objective 105.1, and Policy 105.1.4. Goal 105 seeks to 
protect human life and developed property from natural disasters. Objective 
105.1, in part, provides that allowable densities for undeveloped areas within 
coastal high-hazard areas will be considered for reduction” (Lee County DCD 
2008). The letter notes that Policy 105.1.4 states that future land-use designa-
tions of undeveloped areas within coastal high-hazard areas will be considered, 
through the plan amendment process, for reduced density categories in order 
to limit the future population exposed to coastal flooding. It points out that 
the applicant is seeking to double the density on a site with substantial lands 
within the Coastal High Hazard Area, which is inconsistent with the intent of 
the Lee Plan policy. The development proposal was later withdrawn.

Lessons Learned
Lee County offers important lessons for integrating natural-hazard mitiga-
tion strategy and comprehensive planning.

• By bringing together mitigation for the county and its five municipalities 
into a unified plan, the strategy offers a model for regional (countywide) 
coordination. The Unified Local Mitigation Strategy was prepared by the 
Local Mitigation Strategy Workgroup, made up of representatives from 
each municipality, as well as the county and other relevant agencies. 
Each municipality’s vulnerabilities and mitigation needs were explicitly 
recognized in the strategy, along with those of the overall county.

• By directly integrating the hazard mitigation strategy and the local com-
prehensive plan, the strategy offers a model for integration of mitigation 
into comprehensive planning. Goals and objectives of the strategy and the 
plan complement one another, with clear references to relevant activities 
and programs.

• By carrying out hazard mitigation through both governmental expenditures 
and development regulations, the strategy offers a model for prioritizing and 
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Figure 6.7. Future land use map
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implementing mitigation initiatives. The workgroup ranks the mitigation ini-
tiatives, which are recognized in and implemented through the capital expen-
diture programs of the individual governments, ensuring local buy-in. Miti-
gation is also implemented on an ongoing basis through development plan 
reviews and regulations, ensuring that all rezoning and land-development  
applications, down to the level of building permits, are systematically evalu-
ated against the plan policies, goals, and objectives. Each rezoning and site 
plan approval request is assessed by the county planning staff for compli-
ance with the goals of the comprehensive plan, including those that pertain 
to mitigation as well as to future development in general.

An additional lesson has to do with the importance of history and consis-
tent leadership to the success of the county’s emergency management and 
planning operations. Emergency management and community development 
coordination goes back to the Lee County 1979 Hurricane Evacuation Plan, 
which identified the hurricane safety problem as a growth issue, based on 
the pioneering efforts of the City of Sanibel to set a carrying-capacity-based 
growth cap linked to evacuation capacity. It led to regional evacuation studies 
using SLOSH (Sea, Lake and Overland Surges from Hurricanes, a computer-
ized model run by the National Hurricane Center to estimate storm surge 
heights and winds) to define the hurricane hazard.

Lee County has benefited from continuing leadership in planning and 
emergency management since adoption of the 1989 Lee Plan. Champions 
have included: Porter Goss, former mayor of Sanibel and chair of the County 
Commission; Wayne Daltry, executive director of the Southwest Florida 
Regional Planning Council; Mary Gibbs, community development director, 
who was previously a staff planner at the Regional Council; and John Wilson, 
Public Safety Department director, who is trained in both emergency man-
agement and comprehensive planning (a rare but valuable combination). All 
championed the cause of planning keyed to hazard mitigation. When Goss 
became chair of the Lee County Commission, he built on his experience as 
mayor during adoption of the Sanibel Plan to spark the preparation of the 
1989 Lee Plan with its explicit environmental policies. Daltry and Gibbs 
applied their knowledge from earlier regional evacuation work to continu-
ing planning and emergency management at the county level. And Wilson 
used his background in comprehensive planning to craft mitigation policies 
for the Lee Plan’s land-use element.

A final lesson is that even the most comprehensive and collaborative 
natural-hazard mitigation and comprehensive planning policies cannot 
completely overturn years of previous unwise development actions. Many 
of the policies in the Lee Plan and the Unified Local Mitigation Strategy are 
aimed at attempting to repair historic zoning decisions that allowed devel-
opment in the high-hazard areas. As research has shown, this is a lesson for 
Florida as a whole and other states; planning mandates aimed at managing 
development in critical areas may have marginal effects because of prior 
entitlements and the legal and political inertia of previous plans and land-
development regulations (Deyle, Chapin, and Baker 2008). It is difficult to 
undo the impacts of decades of unsafe development practices.

On balance, the Lee County approach offers a model collaborative process 
and a set of mitigation and comprehensive plan policies whose integration 
could not be more complete.

CHARLOTTE-MECkLENBURG COUNTY, NORTH CAROLINA
Joseph MacDonald, aicp

Over the past several decades, Charlotte-Mecklenburg County, North Carolina, 
has experienced rapid growth and both the positive and negative consequences 
of it. Located in the Piedmont of south-central North Carolina, Mecklenburg 
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County is bordered on the west by the Catawba River, on the north by Iredell 
County, on the east by Cabarrus and Union counties, and on the south by 
South Carolina. Mecklenburg County contains seven municipalities: the City of 
Charlotte and the towns of Cornelius, Davidson, Huntersville, Matthews, Mint 
Hill, and Pineville. (See Figure 6.8.) As they grew, Mecklenburg County and 
the City of Charlotte became functionally, though not politically, consolidated. 
Charlotte extends its operational responsibilities and assigns many remaining 
responsibilities to Mecklenburg County through interlocal service agreements 
(Mead 2000). Since the mid-1990s, all significant public services have been 
offered countywide by either the City of Charlotte or Mecklenburg County 
(known as Charlotte-Mecklenburg). The six other towns may opt out of such 
services; five of six elect to provide their own law enforcement.

The dramatic spread of urban development has increased Charlotte-
Mecklenburg’s vulnerability to hazards in two ways: (1) a higher number of 
people and properties at risk; and (2) altered location, frequency, and inten-
sity of hazards, particularly flooding. As a result, Charlotte-Mecklenburg 
staff, officials, and stakeholders have collaborated to mitigate the impacts 
of those hazards. This case study examines their initiatives to identify both 
current and future hazard vulnerability, establish strong collaborative 
partnerships to solve hazard mitigation problems, and integrate hazard 
mitigation planning into other objectives, such as water-quality protection, 
parks and recreation planning, and comprehensive planning policy.

Figure 6.8. Map of Mecklenburg County
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This case study focuses on 
the following documents:

• Mecklenburg County Floodplain 
Guidance Management Document 
(1997)

• Charlotte-Mecklenburg Surface 
Water Improvement Management 
(SWIM) Implementation Guidelines 
(2000)

• Post-Construction Storm Water 
Ordinance (2007)

• Administrative Manual for Imple-
mentation of the Post-Construction 
Storm Water Ordinance (2008)

• Mecklenburg County Multi-
Jurisdictional Hazard Mitigation 
Plan (2005)

• General Development Policies 
(2007)

• Centers, Corridors and Wedges 
Growth Framework (2008–draft)

• Mecklenburg County Parks 
& Recreation Greenway Plan 
(2008–update)

In addition, the following experts 
reviewed the case study to ensure 
accuracy:

• David Canaan, Director, Meck-
lenburg County Land and Water 
Resources

• Julie Clark, Division Direc-
tor, Greenway Planning and 
Development

• Garet Johnson, Assistant Director, 
Long Range Planning Services 
and Strategic Planning Services

• Gavin Smith, Executive Director, 
Center for the Study of Natural 
Hazards and Disasters at the Uni-
versity of North Carolina–Chapel 
Hill

• Tim Trautman, Program Man-
ager, Mecklenburg County Flood 
Mitigation ◀

s

apa-pas560-06.indd   75 5/14/10   11:57:20 AM



76 Hazard Mitigation: Integrating Best Practices into Planning

Purpose and Method
The purpose of this case study is to explore how Charlotte-Mecklenburg 
staff successfully developed hazard mitigation planning and integrated 
those strategies into local planning activities. Charlotte-Mecklenburg was 
one of the earliest communities in the United States to quantify and map 
flood elevations and floodplain boundaries based on “future land-use” 
conditions. Thus, Charlotte-Mecklenburg is a model of how to anticipate 
and measure impacts of natural hazards based on future development. Early 
in the modeling process, Charlotte-Mecklenburg staff secured buy-in for its 
future floodplain remapping program among stakeholders (property owners 
and developers) and elected officials. Therefore, Charlotte-Mecklenburg is 
a model of outreach and communicative participation. Finally, Charlotte-
Mecklenburg staff successfully integrated the future floodplain remapping 
program together with a water-quality protection program and parks and 
recreation planning, but integration with area planning and other policy-
guidance documents was weak. Thus, Charlotte-Mecklenburg is a model 
of how to integrate hazard mitigation planning with other local planning 
activities through strong interdepartmental cooperation and collaborative 
implementation, and it demonstrates as well how there is room for improve-
ment to involve planning staff more proactively in the hazard mitigation 
planning process. This case study will examine both the strengths and 
opportunities for enhancement with Charlotte-Mecklenburg’s approach.

The State of North Carolina reached a major turning point in its approach 
to hazard mitigation planning in 1996, immediately following hurricanes 
Bertha and Fran. In response to the impacts of those two disasters, the state 
Division of Emergency Management launched the Hazard Mitigation Plan-
ning Initiative (HMPI) (NCEMD 2000). The ultimate goal of the HMPI was 
to reduce community vulnerability to natural hazards through mitigation 
policy and projects. This goal would be met by integrating hazard mitiga-
tion principles into the day-to-day decision making of local governments. 
Mecklenburg County was selected as one of 11 Demonstration Communities 
to develop local hazard mitigation plans in coordination with state-level 
guidelines. The development of watershed-based hazard mitigation plans 
led to the identification of flood-prone properties that were ultimately tar-
geted for acquisition and relocation using FEMA Hazard Mitigation Grant 
Program funds and other state program funding that became widely avail-
able following hurricanes Bertha, Fran, and, later in 1999, Floyd.

In 1999, Mecklenburg County was also selected as one of FEMA’s Project 
Impact communities. Project Impact aimed to create “disaster-resistant” com-
munities through public-private collaborations to form local partnerships, 
assess risk, implement risk-reduction actions, and communicate success. 
HMPI and Project Impact positioned Charlotte-Mecklenburg to launch its 
own hazard mitigation initiative to address those problem areas that became 
evident following severe flood events in 1995 and 1997.

Background: Hazards, Geography, and Institutions
A community’s natural hazards, geographic setting, and regulatory environ-
ment establish the context for both hazard mitigation planning and integration 
of hazard mitigation into other local planning. Charlotte-Mecklenburg faces 
significant natural hazards, primarily flooding and severe weather includ-
ing tropical storms, with increasing vulnerability due to rapid growth and 
development. In response, Charlotte-Mecklenburg staff has established 
collaborative networks among agencies, stakeholders, and elected officials. 
Innovative programs were developed to mitigate hazard impacts through 
floodplain remapping, stakeholder outreach, and integration with water-
quality programs, area plans, and recreational greenways.
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According to the Mecklenburg Multi-Jurisdictional Hazard Mitigation 
Plan (2005), the vulnerability analysis shows that property worth approxi-
mately $99.3 billion is exposed to hazard impacts. The top five natural 
hazards, ranked by estimated annualized property loss (Table 6.2), are: 
hurricanes and tropical storms ($4.5 million); earthquakes ($1.8 million); 
floods ($1.2 million); drought ($0.7 million); and winter storms ($0.3 mil-
lion). The analysis also includes a Priority Risk Index of hazards based on a 
qualitative assessment of each hazard’s probability, impact, spatial extent, 
warning time, and duration: (1) flood; (2) hurricanes and tropical storms;  
(3) winter storms; (4) severe thunderstorms; and (5) tornadoes. A combination 
of the quantitative and qualitative assessments and the general consensus 
of the Mitigation Planning Committee identified the same five hazards as 
high risk for Mecklenburg County. Earthquakes, drought, and wildfire were 
categorized as moderate risks. (See Table 6.3.)

TABLE 6.2. COMPARISON OF ANNUALIzED LOSS ESTIMATES AND PRIORITY RISk INDEx VALUES

QUANTITATIVE ASSESSMENT FINDINGS QUALITATIVE ASSESSMENT FINDINGS

HAzARD
ANNUALIzED LOSS  

ESTIMATES
HAzARD PRI VALUE

Hurricanes and Tropical Storms $4,544,000 Flood 3.3

Earthquakes $1,775,000 Winter Storms 3.0

Flood $1,154,000 Hurricanes and Tropical Storms 2.9

Drought $656,805 Severe Thunderstorms 2.7

Winter Storms $283,383 Tornadoes 2.7

Severe Thunderstorms $127,119 Drought 2.6

Tornadoes $81,821 Earthquakes 2.6

Wildfire $9,017 Wildfire 2.6

Dam/Levee Failure Negligible Dam/Levee Failure 2.3

Sinkholes Negligible Sinkholes 2.0

Landslides Negligible Landslides 1.4

Source: Mecklenburg County Multi-Jurisdictional Hazard Mitigation Plan

TABLE 6.3. CONCLUSIONS ON HAzARD RISk FOR MECkLENBURG COUNTY

High Risk

Hurricanes and Tropical Storms 
Flood 
Winter Storms 
Severe Thunderstorms 
Tornadoes

Moderate Risk
Earthquakes 
Drought 
Wildfire

Low Risk
Dam/Levee Failure 
Sinkholes 
Landslides

Source: Mecklenburg County Multi-Jurisdictional Hazard Mitigation Plan
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Mecklenburg County’s rapid growth has increased its vulnerability to 
natural hazards, particularly flood hazards. Between 1984 and 2001, Meck-
lenburg County lost more than 22 percent of its tree cover and 22 percent of 
its open space. Over that same period, the county’s impervious surface area 
increased by 127 percent (American Forests 2003), as the natural environ-
ment was replaced by parking lots, rooftops, streets, and buildings. This has 
reduced stormwater retention capacity and exacerbated the impacts of flood-
ing rainfall from hurricanes, tropical storms, and severe thunderstorms.

Section 322 of the Disaster Mitigation Act of 2000 requires that state and 
local governments develop a hazard mitigation plan to remain eligible for 
pre- and postdisaster mitigation funding. Mecklenburg County utilized the 
multijurisdictional planning process recommended by FEMA (Publication 
Series 386) to develop its plan, which was prepared in coordination with the 
North Carolina Emergency Management Division (NCEMD) and published 
in 2005. Shortly thereafter, the plan was approved by FEMA and adopted 
by each of the participating jurisdictions; it is monitored and updated on a 
routine basis to maintain compliance with both federal legislation and the 
North Carolina General Statutes.1 The 2010 update to the hazard mitigation 
plan will be developed by the Charlotte-Mecklenburg Emergency Man-
agement Office (CMEMO), which also maintains the All Hazards Plan for 
Mecklenburg County jurisdictions.

Prior to the DMA, the State of North Carolina established a framework for 
hazard mitigation planning by characterizing responses to natural hazards 
as a critical dimension of urban and regional sustainability. The 1999 Gov-
ernor’s Interagency Quality Growth Task Force inventoried the roles and 
impacts of state programs on land use, development patterns, and exposure 
to natural hazards (NCEMD 2000). Following Hurricane Floyd in 1999, 
NCEMD encouraged redevelopment through a set of guiding principles 
modeled after goals established in 1996 by President Clinton’s Council on 
Sustainable Development: economic prosperity, social equity, natural-area 
conservation, affordable and safe housing, and natural-hazard risk reduction. 
The Department of City and Regional Planning (DCRP) at the University 
of North Carolina was tapped for its expertise in sustainable development 
and hazard mitigation. David Godschalk and colleagues advanced four 
principles to guide short-term recovery and redevelopment in a 1999 letter 
to the governor (NCEMD 2000):

• Relocate or protect critical facilities located within floodplains

• Buy out and relocate vulnerable homes and businesses

• Relocate and prohibit unsafe land-use activities

• Maintain and restore the natural mitigation functions of floodplains

The DCRP also prepared three planning guidebooks to support the 
Hazard Mitigation Planning Initiative: (1) an overview of the mitigation 
planning process; (2) a step-by-step planning workbook for smaller and 
rural jurisdictions; and (3) a “tools and techniques” compendium for local 
governments.

Charlotte-Mecklenburg Storm Water Services embraced the policies out-
lined by NCEMD as key anchors of its initiatives to mitigate the impacts of 
flooding and improve water quality in Mecklenburg County. It employs a 
full-time staff of 153 and has an annual budget of $73.8 million (2008–2009), 
supported in part by a Storm Water Fee.2 Its responsibilities include prevent-
ing or reducing the loss of life, disruption of services, and property damage 
caused by floods; providing a quality storm-drainage system that is safe, 
clean, and cost-effective; mapping floodplains and managing floodplain 
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development; preserving and restoring natural stream channels and the 
beneficial functions of floodplains; monitoring pollutant levels in surface 
water; investigating spills or illegal dumping; enforcing ordinances designed 
to protect water quality; educating residents about pollution prevention; and 
restoring the paths and banks of eroded or damaged streams.

The primary planning agency is the Charlotte-Mecklenburg Planning 
Department, although each of the six towns in the county has its own planning 
department. There are two primary divisions within the planning department: 
Development Services and Long Range Planning and Strategic Planning Ser-
vices. The department develops general plans and policy documents, district 
plans, and area plans; coordinates rezoning and approves subdivision and 
multifamily-residential development plans; provides information and research 
assistance to the public and other agencies; coordinates transportation and 
transit planning with land-use planning and supports the Mecklenburg Union 
Metropolitan Planning Organization (MUMPO); assesses the need for capital 
improvements in terms of adopted plans; coordinates the annexation process; 
and assists with area economic-development efforts through corridor revital-
ization planning, research, and demographic data analysis.

Charlotte-Mecklenburg Flood Hazard Mitigation Planning
Future Land Use Map (FLUM) and Future Floodplain Initiative. In the 
1970s, FEMA developed 100-year floodplain boundary maps to illustrate 
which areas would be inundated during a rainfall event with a 1 percent 
annual chance of occurrence. Such maps depicted the flood elevations and 
floodplain boundaries based on current land use. This practice remains 
the standard for FEMA floodplain mapping throughout the United States 
under the NFIP and its new Risk MAP program.3 However, FEMA did not 
update floodplain maps regularly to reflect the increase in flood elevations 
and spatial area covered by the 100-year flood caused by increased runoff 
from new development. In an area that experiences dynamic growth and 
development, as Charlotte-Mecklenburg has, significant change to flood 
elevations and floodplain boundaries may occur within a single year. The 
disjunction between predicted and actual floodplains due to outdated maps 
motivated the development of Charlotte-Mecklenburg’s Floodplain Land 
Use Map (FLUM) and Future Floodplain Initiative.4

The most severe flood events in Mecklenburg County occurred in August 
1995 and July 1997 (MCEM 2005). In August 1995, the remnants of Tropical 
Storm Jerry dumped four to 10 inches of rain across the region. Approxi-
mately $4 million in flood insurance claims from 250 buildings were paid, 
and $1 million in loans were issued to fund repairs. In July 1997, rainfall 
from Hurricane Danny peaked at more than 13 inches. Danny caused $8.5 
million in property damage in Mecklenburg County, and flood insurance 
claims were paid on 400 buildings. Danny’s floodwaters killed three people, 
including a girl in Charlotte who was swept into a creek.

In both cases, significant flooding occurred in areas outside the FEMA-
mapped 100-year floodplain. Charlotte-Mecklenburg Storm Water Services 
staff realized that the actual floodplains had expanded beyond the bound-
aries marked in FEMA’s 1975 Flood Insurance Study. Their initial solution 
was to model and map new floodplain boundaries based on 1995 land 
cover. However, officials quickly realized that these maps would also 
quickly become obsolete because of rapid growth and development, and 
so they sought to capture the maximum possible extent of any future 
100-year flood event by modeling flood elevations and floodplain bound-
aries based on “build-out land-use” conditions, using the current zoning 
ordinance and future land-use and population growth projections. This 
Future Land Use Map and Future Floodplain Initiative was outlined in 
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the Mecklenburg County Floodplain Guidance Management Document 
(Charlotte-Mecklenburg Storm Water Services 1997)

The Mecklenburg County Floodplain Management Guidance Document 
was formally adopted in December 1997. A symposium on floodplains 
introduced the remapping program to the public in 1998 with pilot stud-
ies of Mallard and McAlpine creeks. In 1999, Charlotte-Mecklenburg filed 
applications for Hazard Mitigation Grant Program (HMGP) funds to help 
support the remapping effort.5 The application development and submit-
tal were dramatically expedited by the detailed information the county 
had already compiled about its flood-prone homes. In addition to FEMA 
funds, remapping support came from the U.S. Army Corps of Engineers 
and Charlotte-Mecklenburg stormwater utility fees. By August 2002, the 16 
major watersheds of Mecklenburg County had been remapped at a cost of 
$3 million. The new maps received FEMA approval in February 2004.

There are now two floodplain boundaries mapped for Charlotte- 
Mecklenburg: the FEMA floodplain boundary (updated to 1998 land use) and 
the future (or community) floodplain boundary. (See Figure 6.9. The FEMA 
floodplain is shown in light blue; the future floodplain is in gray.) Property 
owners in a FEMA-regulated floodplain must have flood insurance, while 
flood insurance is strongly recommended but not required in the future 
floodplain. The City of Charlotte, Mecklenburg County, and the six towns 
have floodplain development ordinances that place additional restrictions 
on building or renovations in both floodplains.

Stakeholder Participation and Outreach. Charlotte-Mecklenburg officials 
faced a major policy dilemma that required careful resolution to ensure a suc-
cessful floodplain-remapping program. Delineating floodplains based on the 
future-conditions modeling initiative meant a significantly greater area would 
be classified as either a flood risk or contributing to flood risk and would be 
subject to more stringent regulation. Removing or limiting potential develop-
ment opportunities was antithetical to Charlotte-Mecklenburg’s tradition of 
welcoming growth. Recognizing this, a broad-based collection of interests—
including developers, environmentalists, representatives of community 
organizations, planners, engineers, county commissioners, and city officials 
and their staffs—was brought to the table to craft an acceptable solution.

Figure 6.9. FEMA and future 
floodplain boundaries within an area 

of Charlotte-Mecklenburg
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Developers, stakeholders, and elected officials had to recognize the 
flood hazard problem for themselves if they were to embrace the initiative. 
Although area developers seemed to understand the normative objectives 
of Charlotte-Mecklenburg Storm Water Services to protect life and property, 
they were not inclined to yield property. Storm Water Services responded 
with pilot studies and model runs of Mallard Creek and McAlpine Creek that 
showed significant differences between the FEMA and FLUM approaches in 
calculating floodplain coverage and flood heights. Although negotiations, 
discussions, and exchanges lasted for about three years, the model output 
data from the pilot watersheds and continuing education by Storm Water 
Services convinced the Real Estate Board of Commissioners (REBC) and the 
Chamber of Commerce to endorse the initiative. Their endorsement and 
the encouragement of others led the development community to believe 
that remapped floodplains would undergird regulations based on “good 
science.” Some respected civil engineers reviewed the modeling methods 
on behalf of their developer clients and convinced the development com-
munity that the government officials and consultants were doing sound 
work (Trautman 2009).

Charlotte-Mecklenburg Storm Water Services also built support through 
model transparency and interactive data sharing. For example, they illus-
trated a number of scenarios demonstrating how flood elevations change 
given different floodplain build-out scenarios—elevations increased by as 
much as 11 feet—and how the floodway expands.6 Anticipated flood losses 
were quantified under these conditions. Because Storm Water Services tied 
proposed actions or inaction to real dollar figures, developers and county 
commissioners took notice. Another example is the Floodzone Interactive 
Map, which is available online and allows citizens to create their own depic-
tions of floodplain maps based on specific geographic input.7 When maps 
were being unveiled in 2001 and 2002, there was no severe backlash, and 
the maps were adopted without significant uproar. The Floodzone Interac-
tive Map has raised awareness among property owners that the floodplain 
is expanding. Although some property owners do not like the prospect of 
expanded regulation based on something that might happen in the future, 
they do appreciate direct access to the information driving policy.

Integration of Flood Hazard Mitigation with Water Quality Planning
Charlotte-Mecklenburg staff successfully integrated the future-floodplain 
remapping program with a water-quality protection program. The Surface 
Water Improvement and Management (SWIM) Program was established 
by the Mecklenburg County Department of Environmental Protection in 
November 1995. Although the SWIM initiative began as a drive for improved 
water quality, its timing allowed for a synergistic relationship with the FLUM 
initiative. The land-use and development policies that relate to floodplain 
management translated to SWIM policies to protect water quality through 
flood hazard mitigation.

Through SWIM, Mecklenburg County commissioners established a goal of 
improving water quality to a level that would allow for “prolonged human 
contact.” A coalition of environmentalists, citizens, developers, and local 
officials created a stream buffer plan that defined buffer widths based on 
the acreage drained by each creek or stream. The larger the drainage area, 
the larger the buffer required. If the buffer area exceeded the mapped flood-
plain, new development was not allowed within the buffer, even though it 
was outside the floodplain. By keeping the buffer free of development, the 
existing vegetation filtered pollutants, while the open space provided for 
additional water storage.
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Since 1999, significant regulatory progress has been made in redirecting 
how developers build in Mecklenburg County. In 2004, the Low-Impact 
Development Ordinance was developed in partnership with Charlotte-
Mecklenburg Storm Water Services and passed in Huntersville, one of the 
six towns within the county. Huntersville was considered a good pilot for 
this ordinance because most of the town lies within the McDowell Creek 
Watershed, whose outlet into Lake Norman sits just upstream from a major 
water-supply intake for Charlotte-Mecklenburg. In June 2007, Mecklenburg 
County and the six towns each adopted a Post-Construction Storm Water 
Ordinance. Federal law requires the adoption of such ordinances as part of 
permits mandated by the Clean Water Act under terms of the county and 
towns’ Joint Phase II Storm Water Permit. The purpose is to control storm-
water pollutants as well as the volume and flow of stormwater runoff from 
new development and redevelopment.8 Overall goals of a postconstruction 
stormwater ordinance include:

• Complying with state and federal regulations

• Minimizing pollution in streams and lakes

• Reducing stream-bank erosion and flood risks

• Preserving undisturbed stream buffers and open space

• Protecting endangered aquatic species

• Reducing long-term costs for watershed restoration

Integration of Flood Hazard Mitigation with Community Planning
The Buyout Program. Charlotte-Mecklenburg Storm Water Services estab-
lished its Floodplain Buyout Program as part of its hazard-mitigation 
planning process, which included its floodplain remapping initiative. 
Property owners could sell their homes and businesses to the county if 
their property was a repeat victim of flooding. The purpose of the buyout 
program was to (1) protect the lives of residents who had already suffered 
impacts of flooding by giving them an opportunity to move out of high-risk 
flood zones, and to (2) remove development from the future floodplain to 
allow the floodplain to revert to natural vegetation growth and redevelop 
its functions of flood mitigation and water-quality protection.

In 1999, Storm Water Services applied for HMGP funds to help pay for the 
cost of the voluntary buyout program (known as “Hurricane Fran Grants”). 
Financial support was 75 percent federal ($48 million) and 25 percent state 
($10 million) and local ($6 million). Local funds came from the Charlotte-
Mecklenburg Storm Water Utility Fee, begun in 1993. By 2009, about 225 
properties (210 single- and multifamily residential; 15 commercial) had 
been purchased (Trautman 2009). The county applied total demolition 
to purchased structures; there was no physical relocation of buildings. 
Owners of single-family homes who volunteered for the buyout program 
found another dwelling on their own. Renters of single-family homes or 
residents of multifamily dwellings were offered relocation assistance. 
Similar arrangements were made for commercial buyout participants 
(business owners relocated on their own; commercial-space renters were 
offered relocation assistance).

Parks and Recreation Planning. The 2008 update of the Mecklenburg 
County Greenway Master Plan exemplifies how flood hazard mitigation has 
been successfully integrated into Parks and Recreation Department objec-
tives to work with other county agencies, improve efficiency of network 
trail development, and concentrate more on stream corridor and floodplain 
protection. When the Floodplain Buyout Program provided an opportunity 
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for the county to allow the future floodplain to revert to open space, the 
Parks and Recreation Department, working with Storm Water Services, used 
that newly created space to expand the Mecklenburg County Greenway and 
permanently protect stream buffers. This nexus between disaster resilience 
and sustainable development reduced flood risk, improved water quality, 
and provided local recreational opportunities. As of the 2008 Greenway 
Master Plan Update (Figure 6.10), Parks and Recreation has “designed and 
constructed over 30 miles of trail within 14 greenway corridors. Over 3,000 
acres of floodplain and riparian habitat have been conserved. The 5 Year 
Action Plan calls for the construction of 43 miles of new greenway trail by 
2013 and 62 miles of new greenway trail by 2018” (Mecklenburg County 
Department of Parks and Recreation 2008).

Area Planning. The ability to guide development in a manner that respects 
identified hazard areas is an important long-term aspect of hazard mitiga-
tion and should be included in a community comprehensive plan (Smith 
2008). The comprehensive plan incorporates broad policy guidance regard-
ing future growth. However, according to Garet Johnson, Director of Long 
Range Planning Services and Strategic Planning Services for the Charlotte-
Mecklenburg Planning Department, there is no mandate for comprehensive 
planning in Mecklenburg County. Furthermore, Charlotte-Mecklenburg 

Figure 6.10. 2008 Mecklenburg 
County Greenway Master Plan

M
ec

kl
en

bu
rg

 C
ou

nt
y 

G
re

en
w

ay
s

apa-pas560-06.indd   83 5/14/10   11:57:25 AM



84 Hazard Mitigation: Integrating Best Practices into Planning

planning staff had somewhat limited involvement in the development of 
the 2005 Mecklenburg County Multi-Jurisdictional Hazard Mitigation Plan. 
The result is somewhat limited integration of hazard mitigation with plan-
ning policy documents.

Charlotte-Mecklenburg has developed broad policy guidance regarding 
future growth through several documents: the 2015 Plan; the Centers, Cor-
ridors and Wedges Growth Framework (Charlotte-Mecklenburg Planning 
Department 2008); general development policies (Charlotte-Mecklenburg 
Planning Department 2007); and area plans. While all of these documents 
provide broad, general guidelines regarding environmental preservation 
and open space conservation, Charlotte-Mecklenburg planners specifically 
integrate the future floodplain boundaries into area-plan maps.

More than 60 area plans have been developed since 1991; they incorporate 
more detail than documents like the 2015 Plan.9 The Charlotte-Mecklenburg 
Planning Department develops area plans to guide growth and development 
so that they occur in a manner consistent with stakeholders’ visions. Area 
plans vary in scope, depending on the geographic area and purpose of the 
plan. The plans typically address land use and zoning, transportation, envi-
ronment, infrastructure, economic development (including revitalization), 
community appearance, community safety, and urban design. Citizens are 
encouraged to participate in the area planning process. In some instances, 
the plan may also recommend rezoning as part of plan implementation.

Despite broad planning policy development in Charlotte-Mecklenburg 
during the last two decades, area plans (as well as the other comprehensive 
planning documents) do not directly address hazard mitigation policy. 
According to Johnson, the language used in documents such as the area 
plans and general development policies to “protect environmental resources” 
implies protection of life and property from natural-hazard threat because 
environmentally sensitive areas correlate with the future floodplain (labeled 
“open space” or “recreation area”). According to Johnson, direct references 
are not employed because of concerns about private property rights and 
perceived takings. Another possible explanation may be that only one staff 
member from Development Services—and none from Long Range Planning 
and Strategic Planning Services—participated in the development of the 2005 
Mecklenburg County Multi-Jurisdictional Hazard Mitigation Plan. Upon 
review of the draft plan, that staff member felt that the connection between 
the environment and land use was not adequately addressed; the focus was 
mainly on emergency management.

Lessons Learned
Charlotte-Mecklenburg was one of the earliest communities in the United 
States to quantify and map flood elevations and floodplain boundaries 
based on “build-out land-use” conditions. It is a vanguard community in 
the effort to mitigate the impacts of flooding by educating, involving, and 
assisting constituents in reshaping settlement patterns to avoid high-risk 
flood zones. Through the initiative of the Storm Water Services staff, Char-
lotte-Mecklenburg blazed a trail for other communities not only to mitigate 
current hazards but to anticipate and mitigate potential impacts of natural 
hazards based on future development.

Charlotte-Mecklenburg staff secured buy-in for its future floodplain 
remapping program among stakeholders and elected officials. Storm Water 
Services provided transparent methods, understandable data, and interactive 
mapping to educate property owners, developers, and elected officials about 
what build-out of the zoning code would lead to in future flooding events. 
Stakeholders embraced the openness exhibited by Storm Water Services. 
The maps made sense, and the dollar estimates of potential property loss hit 
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home. Charlotte-Mecklenburg demonstrated how proactive outreach and 
communicative participation can achieve tangible results.

Charlotte-Mecklenburg found mixed success in integrating flood hazard 
mitigation into other planning activities and community objectives. Water-
quality protection and parks and recreation planning are models of successful 
integration. However, the current approach is largely reactionary—planners 
decide where new development will occur, flood maps get revised to reflect 
the impacts on flood elevations and boundaries, and then restrictions are 
imposed as a result of the boundary expansion. Charlotte-Mecklenburg 
Storm Water Services, Emergency Management, and Planning staff members 
need to come together more deliberately. The thread of hazard mitigation is 
somewhat weak in the long-term and strategic planning policy documents 
that guide the vision for the region. Planners have not been at the table to 
discuss and guide broader hazard mitigation policy. As a result, references 
to hazards are few to nonexistent in policy documents, and similarly scarce 
are references to land-use planning in hazard mitigation documents. A more 
proactive approach to integrate hazard mitigation and planning would be 
for planners to simulate the effects of alternative future land scenarios on 
floodplain boundaries.

As successful as Charlotte-Mecklenburg Storm Water Services has been, 
it needs to bring more planners into the hazard mitigation fold. The 2010 
Mecklenburg County Multi-Jurisdictional Hazard Mitigation Plan Update 
is a timely opportunity.

NOTES
 1. Chapter 166A: North Carolina Emergency Management Act, as amended 

by Senate Bill 300: An Act to Amend the Laws Regarding Emergency 
Management as Recommended by the Legislative Disaster Response 
and Recovery Commission (2001).

 2. The fee pays for stormwater programs in Mecklenburg County and the 
seven municipalities. A portion of all Charlotte-Mecklenburg stormwa-
ter revenue goes to countywide efforts to reduce flood risks, improve 
water quality, and restore streams. This is called the “major system” 
fee. Generally speaking, the county administers stormwater programs 
involving named streams and regulated floodplains. Drainage systems 
inside Charlotte and the six towns are part of the “minor system.” This 
system includes channels, pipes, storm drains, and culverts on private 
property and in the street rights-of-way. For each county stormwater-fee 
dollar spent on flood mitigation, Mecklenburg County receives as much 
as three dollars in federal and state grants. For each such dollar spent on 
water quality, Mecklenburg County receives nearly two dollars in federal 
and state grants. See www.charmeck.org/Departments/StormWater/
Storm+Water+Fee/Where+does+the+money+go%3f.htm.

 3. Risk MAP also includes more attention to risk assessment and planning, 
as well as risk communication, compared to the traditional NFIP.

 4. Since the FEMA floodplain maps drive insurance decisions, develop-
ment decisions, public policy, and emergency management, disjunction 
between the predicted and actual floods may mean unanticipated costs 
and threats to life and property.

 5. Since federal funds for remapping were made available under Map 
Modernization, now RiskMAP, FEMA’s HMGP no longer funds flood 
studies.

 6. A “regulatory floodway” is the channel of a river or other watercourse 
and the adjacent land areas that must be reserved in order to discharge 
the base flood without cumulatively increasing the water surface 
elevation more than a designated height. Communities must regulate 

apa-pas560-06.indd   85 5/14/10   11:57:26 AM



86 Hazard Mitigation: Integrating Best Practices into Planning

development in these floodways to ensure that there are no increases in 
upstream flood elevations. For streams and other watercourses where 
FEMA has provided Base Flood Elevations (BFEs) but no floodway has 
been designated, the community must review floodplain development on 
a case-by-case basis to ensure that increases in water surface elevations 
do not occur, or they must identify the need to designate a floodway if 
adequate information is available. See www.fema.gov/plan/prevent/
floodplain/nfipkeywords/floodway.shtm.

 7. See http://maps.co.mecklenburg.nc.us/website/floodzone.
 8. The Standards Section (Section 3) of the Post-Construction Storm Water 

Ordinance describes the specific criteria that all applicable development 
and redevelopment must meet in order to control water quality, volume, 
and velocity as required by the ordinance:
 1. Installation of structural best management practices (BMPs) when 

a built-upon area threshold is exceeded.
 2. Maintenance of buffers (no-build zones) adjacent to perennial and 

intermittent streams.
 3. Installation of detention measures when a built-upon area threshold 

is exceeded.
In addition, new developments in all the jurisdictions except the towns 

of Cornelius and Huntersville are required to set aside undisturbed open 
space as a form of nonstructural BMP. This criterion does not apply to 
redevelopment. Huntersville has open space requirements outside of 
the Post-Construction Storm Water Ordinance (Charlotte-Mecklenburg 
County Storm Water Services 2007, p. 13).

 9. The 2015 Plan is not a land-use plan. The 2005 Plan and each of the Plan-
ning Commission’s seven district plans (Central, Northeast, Northwest, 
South, Southwest, East, and North) provide the land-use policy direction 
for Charlotte-Mecklenburg. The 2015 Plan does not provide this level 
of detail. The 2015 Plan is a policy document that establishes a num-
ber of priority areas that city and county government and the greater 
community should focus on to ensure that Charlotte-Mecklenburg 
remains economically viable and continues to offer a high quality of life 
in the next century. See www.charmeck.org/Departments/Planning/
Area+Planning/Plans/2015+Plan/Home.htm.
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Chapter 7

Case Studies: Intermediate Jurisdictions

ROSEVILLE, CALIFORNIA
Kenneth C. topping, faicp

Roseville, a rapidly expanding suburb of Sacramento, California, features the 
largest rail yard west of the Mississippi River and seven creeks that feed into 
one drainage basin. Disasters in Roseville have included a major explosion 
at the rail yard in 1973 and several major flood events. Home to high-tech 
and health-care industries, the community has taken a proactive approach 
to protecting its growing asset base, leveraging flood-hazard mitigation ac-
tions within a comprehensive planning framework, and using a vigorous 
economic development program as an engine for creating sustainability.

Mitigation of natural and human-caused hazards is an essential part of the 
community’s state-mandated general plan, as well as its federally guided 
Local Hazard Mitigation Plan, prepared under the Disaster Mitigation Act 
of 2000. Roseville actively engages stakeholders in the monitoring of plan 
progress, and it has used the Community Rating System, its general plan, 
and the Roseville Hazard Mitigation Plan as foundations for promoting 
long-term economic and disaster resilience.

s
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Setting and Population
Roseville is 20 miles east of Sacramento, near the base of the foothills of the 
Sierra Nevada range. Established during the mid-19th-century gold rush, 
the community grew rapidly in the early 1900s with establishment of a rail 
roundhouse and repair and yard facilities. It became an incorporated city 
in 1909. By the 1920s, Roseville had the largest freight yard west of the Mis-
sissippi River. Growth spurts after World War II substantially increased the 
community’s population. The arrival of the high-tech firms Hewlett-Packard 
and NEC during the 1980s spurred economic development. Since 1990, the 
city’s population has more than tripled, and in the past decade the U.S. Cen-
sus identified Roseville as the sixth-fastest-growing city in the country.

Roseville had an estimated population of 112,000 in 2009 and is the larg-
est city in Placer County, with a third of the county’s population. Along 
with El Dorado, Sacramento, and Yolo counties, Placer County is part of 
the Sacramento Metropolitan Area, which borders on the Sacramento–San 
Joaquin Delta region and has a history of flooding.

Disaster Experience
The Roseville Hazard Mitigation Plan (RHMP) ranks human-caused events 
as a top hazard because of a major explosion and chemical-plume release 
in the rail yards in April 1973, when 6,000 bombs on a train bound for the 
Concord Naval Weapons Station detonated after a car caught fire (Figure 7.2).  
The blast injured more than 350 people and damaged 5,500 buildings, some 
more than a mile away.

Although the explosion was dramatic, flooding later matched it as a hazard 
of major concern. Roseville is divided by two drainage basins (Figure 7.3).  

Figure 7.1. Roseville’s location

This case study focuses on 
the following documents:

• California Governor’s Office of 
Planning and Research, General 
Plan Guidelines (2003)

• California Governor’s Office of 
Emergency Services, 2007 State of 
California Multi-Hazard Mitiga-
tion Plan

• Brian Laughlin, “Roseville Flood 
Mitigation,” unpublished paper 
(June 2009)

• Roseville 2020 General Plan Safety 
Element (2003)

• Roseville Hazard Mitigation Plan 
(June 2005)

In addition, interviews were con-
ducted with the following people:

• Julia Burrows, Deputy City Man-
ager, City of Roseville

• Robert Flaner, Senior Planner, 
Tetra Tech

• Rhon Herndon, Engineering Man-
ager, City of Roseville

• Paul Richardson, Planning Direc-
tor, City of Roseville ◀
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Figure 7.2. Three views of the 1973 
Roseville rail yard explosion

Figure 7.3. Roseville floodplains
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The Pleasant Grove Creek Basin, which crosses the northwestern end of 
the city, has intermittent seasonal stream flows and no structures within 
its 100-year floodplain. Since 1950, no structural damage from flooding has 
occurred. By contrast, the Dry Creek Basin, which crosses the southeastern 
end, has a year-round flow. Between 1950 and 2003, 10 major floods resulted 
in more than $37 million in property damage, with the worst floods occur-
ring in 1983, 1986, and 1995 (Laughlin 2009). Damages were incurred in 
older subdivisions that were built in the 1960s and 1970s, when floodplain 
mapping was not as accurate as it is today.

Learning from Disasters
After these events, the community mobilized action to prevent future flood 
losses. For example, after the 1983 flood damaged 25 homes, six businesses, 
and two bridges, the California Legislature created the Placer County Flood 
Control and Water Conservation District, with a nine-member governing 
board comprising city and county representatives. The district generated the 
Dry Creek Watershed Flood Control Plan, which includes regional detention 
basins and other improvements for which developer fees have been collected. 
In 1985, the city contracted with an engineering firm to undertake a hydro-
logical analysis leading to the 1986 publication of a Future Floodplain Map 
that showed the 100-year floodplain based on future land-use conditions 
and projected growth, not on existing conditions. The community then used 
this regulatory map, which showed a 100-year floodplain area greater than 
that on the FIRM maps, in restricting development within the floodplain’s 
perimeters. Although never formally adopted, the study has been used by the 
city as the best available information for regulatory and land-use programs 
such as specific plans and improvement standards.

As a result of the 1986 flood, the city’s improvement standards were 
revised to require all new developments to have an “overland release,” to 
be used in the event of a completely plugged underground storm-drain 
system. The combination of the 1986 mapping and this requirement has 
virtually eliminated the flood threat for development projects constructed 
since then; no structures constructed in Roseville since the mid-1980s have 
experienced flooding. However, Roseville has older areas that are still at 
risk of flooding.

The 1995 flood was much larger than the 1986 flood, damaging 358 struc-
tures valued at $4.4 million and causing $8 million total damage (Figure 7.4).  
This flood generated substantial public interest in taking aggressive action, 
as well as a visit by President Bill Clinton, and led to appropriation of fed-
eral funds to construct flood control improvements, elevate homes above 
base flood elevations, and buy out flood-prone properties. Since the 1995 
flood, more than $20 million in flood control improvements have been 
implemented in Roseville.

Responses under NFIP and CRS
Roseville began participating in the National Flood Insurance Program 
(NFIP) in 1983, and joined the Community Rating System (CRS) in 1991. 
NFIP requires participants to follow two basic criteria: All new buildings 
and developments undergoing major improvements must be elevated to or 
above the 100-year flood level, and new developments within portions of the 
floodplain must not increase flood problems or damage other properties.

From 1986 through 2001, Roseville expended $12.8 million in city funds on 
flood protection, home elevation, and land-acquisition projects, and it achieved 
a federal match from FEMA of $11.2 million for such projects (Table 7.1).  
More important, it saved many more dollars in future flood losses. For each 
dollar spent by the city on hazardous-property acquisition activity alone 
during this period, eight dollars’ worth of flood losses have been avoided 
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TAbLE 7.1. ExAmPLES OF FLOOD ImPROVEmENTS FROm 1986 TO 2001

Year Project Approx. Cost

1986 Quadrupled size of culvert at Rocky Ridge Drive on Linda Creek to handle 
100-year storm $250,000

1986 Added culvert at Champion Oaks Drive at Linda Creek and improved 
channel upstream to increase channel capacity $100,000

1986 Improved culvert at Union Pacific tracks on Dry Creek $100,000

1990 Enlarged culvert under Diamond Oaks Road, thereby protecting 10 homes 
that flooded in 1986 $250,000

1992
Replaced Loretto Bridge over Cirby Creek and widened channel between 
Eich School and Sierra Gardens Drive, bringing all nearby homes out of 
floodplain

$700,000

1993 Replaced Diamond Oaks culvert, bringing all nearby homes out of 
floodplain $500,000

1996
Removed culvert under Union Pacific railroad tracks on Dry Creek 
downstream of Vernon Street, removing more than 150 homes from the 
floodplain, lowering flood elevations by 5 to 7 feet

$2 million (city portion $220,000)

1996

Cirby Creek/I-80 project (Tina/Elisa area) included channel excavation 
and construction of berms and floodwalls. Brought entire Tina/Elisa 
neighborhood of 40 homes out of floodplain through acquisition. Entire area 
would have flooded during a 1997 flood if improvements and acquisitions 
had not occurred

$3 million (100% city funded)

2001

Elevated structures not completely brought out of the floodplain by flood-
control project construction. With voluntary home owner participation, 27 
of 44 homes elevated, most located in Folsom/Maciel neighborhood along 
Dry Creek

$1 million (75% FEMA funded)

2001

Flood-control improvements on Linda Creek in the Champion Oaks/West 
Colonial Parkway and Sunrise/Oakridge areas replaced culverts with 
a bridge. Floodwalls and channel excavation brought 233 homes out of 
floodplain and reduced risk to 44 additional homes. Channel maintained in 
near natural state, with planting of more than 500 oaks

$16.1 million ($8.7 million from 
FEMA, $7.4 million in city funds)

Source: City of Roseville Flood Facts

Figure 7.4. View of the 1995  
floods in Roseville
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(Burrows 2009). Additionally, in the time since floodwalls were constructed 
along Dry Creek with the support of FEMA Hazard Mitigation Grant Pro-
gram (HMPG) funds, no losses have occurred there (Figure 7.5).

As a result of its proactive floodplain management program, Roseville by 
2002 had achieved a CRS Class 5 rating. (See sidebar, p. 17.) In 2006, it became 
the first community in the country to earn a Class 1 rating, resulting in 45 
percent discounts of flood insurance for policy holders (Roseville 2005a).

Role of the Comprehensive Plan
Prior to adoption of the RHMP, flood hazard mitigation was carried out 
within a comprehensive policy framework established by the city’s general 
plan. The Roseville general plan was adopted as a comprehensive plan in 
1972 and revised extensively in 1992. The general plan safety element was 
an important factor in determining flood hazard mitigation policy for the 
community, essentially setting the stage for much of the city’s flood mitiga-
tion actions during the late 1990s.

California does not have a statewide growth-management system such as 
those in Washington and Florida. California laws instead emphasize local 
accountability for coordinated local planning and implementation actions, 
which must meet broad state standards. These laws include requirements 
for a comprehensive general plan with which zoning, subdivision, and 
local development permitting decisions must be consistent. At the center 
of these laws is the requirement that all cities and counties prepare and 
adopt a general plan as a comprehensive statement of future development 
goals, policies, and planned implementation actions. All general plans must 
include seven elements—land use, circulation, housing, safety, conservation, 
open space, and noise—which in turn must be consistent with one another. 
The safety element must reflect local hazards together with plans for their 
reduction. Most fundamentally, implementation actions—including zoning, 
subdivisions, capital improvements, and permits—must all be consistent 
with the general plan.

Figure 7.5. A Roseville floodwall
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Roseville Hazard mitigation Plan
With the passage of the Disaster Mitigation Act of 2000 (DMA 2000), locali-
ties across the country were encouraged to prepare Local Hazard Mitigation 
Plans (LHMPs) as a necessary precondition to receiving HMGP funds under 
the Stafford Act. Preparation of the RHMP was initiated in 2003, and it was 
adopted in 2005 following an extensive public review process. It identified 
the following plan objectives:

• To meet or exceed DMA program requirements

• To meet both state and federal requirements as well as the needs of the 
city, so as to address human-caused hazards not mandated by DMA

• To provide content prescribed under CRS so Roseville could meet CRS 
classification prerequisites

• To coordinate existing ongoing plans and programs so that high-priority 
initiatives and projects to mitigate possible disaster impacts would be 
funded and implemented

• To create links between the RHMP and established plans, such as the city’s 
general and specific plans, so that they can work together in achieving 
successful mitigation.

The RHMP served not only DMA requirements but also the needs and 
character of Roseville, which has a long-standing tradition of proactive, 
progressive planning and program implementation. This is evident in the 
wide variety of hazards identified in the plan’s ambitious mitigation strategy, 
some aspects of which have already been implemented.

Linkage to the General Plan
The RHMP is a comprehensive, detailed document that integrates the 
policies in the city’s general plan safety element and CRS objectives into a 
more focused mitigation planning and action framework. The plan brought 
a level of discipline to the city’s general plan safety element in that DMA 
standards exceed California safety-element requirements in certain ways—
for example, calling for:

1. Greater rigor in hazard and risk assessments

2. Mandatory consideration of vulnerable populations
3. Prioritization of actions as part of the mandatory hazard mitigation 

strategy.

The RHMP has been noted for its extraordinary thoroughness and 
exceptional quality, as it systematically covers natural and human-
caused hazards, ranks hazards in importance, and creates a list of 71 
prioritized mitigation actions linked to various ongoing city programs. 
An independent evaluation of the more than 400 local hazard mitigation 
plans approved by FEMA Region IX found the RHMP among the top 10 
(Boswell et al. 2008).

Not unlike other local hazard-mitigation plans, the RHMP has expanded 
the scope of the general plan safety element by adding more detailed hazard, 
risk, and vulnerability assessments, ranking hazards and risks, and provid-
ing a detailed action plan for implementation. When finished in 2005, it was 
adopted jointly with the general plan safety element, so that the documents 
reinforce each other as foundations for community safety (Roseville 2005a 
and Roseville 2005b).

The RHMP and the general plan safety element are intertwined in several 
ways. The RHMP cites the linkage to the general plan thus:
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The general plan is viewed as an integral part of the RHMP. These 
two planning documents will work together in their respec-
tive arenas to achieve a common goal of hazard risk reduction. 
Many of the action items identified in Part 4 of this RHMP are 
policies implemented as recommendations of the general plan. 
The maintenance strategy identified in Part 5 of this RHMP 
identifies a plan update trigger for the RHMP tied to an update 
of the general plan.

In January 2009, Roseville adopted the RHMP by reference as part of the 
safety element of its general plan under the provisions of Assembly Bill 2140, 
a 2006 legislative action authorizing postdisaster state financial assistance to 
localities jointly adopting their LHMPs and safety elements. The Roseville 
City Council took additional action in September 2009 to clarify references 
between the safety element and the RHMP.

Stakeholder Engagement
Roseville has well exceeded the minimum DMA requirements for citizen 
involvement by formulating the RHMP through a variety of robust out-
reach measures. These included active participation of a 14-stakeholder 
Multi-Hazard Steering Committee that convened in August 2004 and met 
monthly through April 2005. The committee included representatives from 
businesses such as Hewlett-Packard, NEC, Union Pacific Railroad, Kaiser 
Permanente, and community-based organizations such as the Roseville 
Coalition of Neighborhood Associations. Three community workshops 
were held in the winter and spring of 2005, supplemented by local cable 
broadcasts, a webpage, press releases, mailings, and questionnaires, prior 
to the city council hearings that led to adoption.

Since then, the steering committee has met each July to monitor plan 
progress, review successes, address new state and federal requirements, offer 
advice on grant funding, and provide input into annual updates to the city 
council. Significant mitigation accomplishments noted by the committee at 
its July 2008 meeting included:

• Completion of the planting of 6,250 oak trees under the Native Oak Tree 
Planting Project, with another 1,000 to be planted in the upcoming fiscal 
year

• Acquisition (and removal of structures) of three Severe Repetitive Loss 
properties on Champion Oaks Drive with $227,996 in HMGP funds and 
$589,420 in Flood Mitigation Assistance funds (Figure 7.6)

• Relocation of the city emergency-operations center out of the 100-year 
floodplain

• Accreditation of the Roseville Building Department by the International 
Accreditation Service (IAS) under the International Building Code—the 
first building department to be so designated

• Completion of advanced National Incident Management System (NIMS) 
training for key city staff

• Activation by the city utilities department of California’s first Stage 
One Water Conservation Alert, in response to the U.S. Bureau of Rec-
lamation’s drought-induced 25 percent reduction of the city’s water 
supply from Folsom Dam. This was followed in February 2009 by a 
mandatory Stage Two Alert, requiring water customers to reduce use 
by 20 percent.
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Leveraging Sustainability
An important selling point driving stakeholder engagement in this sustained 
series of mitigation-planning action cycles has been the knitting together of 
three city initiatives of substantial interest to the community.

1. Economic development. The RHMP is seen as a foundation for long-term 
resilience, where asset protection through hazard mitigation ensures 
continuity and quick resumption of the community’s economy after a 
disaster. The city’s economic development team also markets the City 
of Roseville as one of the safest in the region when preparing prospect 
packages and meeting with potential new businesses.

2. Sustainability. Through protection of community assets from loss, hazard 
mitigation ensures that economic, social, historical, environmental, and 
physical resources will be sustained.

3. Green Communities Initiative. By using hazard mitigation to preserve 
permanent open space, plant new forests, and reduce excess water con-
sumption, Roseville seeks to be a responsible part of the global effort to 
minimize conditions contributing to greenhouse gas emissions and to 
adapt to climate change.

The continuing evolution of state policy related to climate change raises 
the question of how the evolving policies of Roseville and the state have 
influenced each other. The links are threefold. First, the legislature adopted 
AB 32 in 2006, drawing attention to the need for greenhouse gas reduction 
and carbon sequestration. Second, the 2007 California Multi-Hazard Mitiga-
tion Plan included several sections on climate change, including a series of 
illustrative statements on the types of hazards that would be exacerbated by 
climate change—flooding, wildfires, excess heat, and so on. Finally, Roseville 
leadership sees a direct connection between climate change adaptation and 
natural-hazard mitigation. Deputy City Manager Julia Burrows, who was 
active on the State Hazard Mitigation Team that helped prepare the 2007 
state plan, has taken an interest in making the city more resilient as well as 
green. She got the annual plan-review committee focused on this issue in 
July 2008, seven months after the plan’s adoption. Roseville was well ahead 
of the California Natural Resources Agency, which in late 2009 published the 
Climate Change Adaptation Strategy, reinforcing the 2007 SHMP.

The Story Continues
No story ever ends. Roseville is revising the RHMP, not only because of 
federal requirements but because of an inherent community need to look 
ahead based on experience and new information. City staff recently made 
scoping recommendations for the five-year RHMP update, under way with 

Figure 7.6. Acquisition of severe 
repetitive loss properties
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a $200,000 Pre-Disaster Mitigation grant and a $50,000 city match. In 2009, it 
began monthly meetings on the update, to be completed by 2010. The update 
will evaluate mitigation progress and issues emerging as important since 
2005, such as climate change adaptability, potential failure of Folsom Dam 
and area dikes, and the inventory of buildings built before 1980.

The community has made major efforts in recent years to bring new eco-
nomic life into the older downtown areas. The presence of older, seismically 
vulnerable unreinforced masonry (URM) buildings represents a potential 
business-continuity issue after an earthquake (Figure 7.7). The update 
will examine URM retrofit issues in response to state laws calling for local 
action. The initial RHMP addressed the issue of older, seismically vulner-
able structures in some depth, placing the emphasis on age of the building 
inventory and less on type of construction, since URMs represent less than 
1 percent of the city’s inventory. The general plan primarily emphasized 
geologic investigations dealing with new construction. The RHMP update 
represents a step forward in focusing on the URM problem, prompted in 
part by the state law (SB 547), which calls for inventories and remediation 
of URM buildings as well as the realization of the economic benefits of busi-
ness continuity in downtowns.

Significance for Others
Roseville represents the best convergence of local capacity to build and 
sustain disaster resilience through the support of state and federal laws and 
requirements, while always keeping the unique needs of the community 
uppermost. Its story demonstrates the use of best practices in planning and 
implementation. Building on a strong culture of preparedness and action, 
the community has its comprehensive general plan as a base for leverag-
ing federal CRS benefits and FEMA Hazard Mitigation Assistance (HMA) 
financial incentives to accomplish mutually reinforcing objectives of hazard 
mitigation, economic development, and conservation. It reflects the strong 
commitment and collaboration of elected officials, local mitigation champi-
ons, and subject-matter experts in systematically setting sensible priorities 
for action and monitoring progress. Finally, it reflects skill within the city 
leadership in communicating the benefits of strong mitigation action to 
members of the community in a manner that generates ongoing willingness 
to act toward the common good.

Figure 7.7. Downtown area 
unreinforced masonry buildings
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bERKELEY, CALIFORNIA
Kenneth C. topping, faicp

Berkeley, California, is an older city in the East Bay area of the San Francisco Bay 
region. Home to the University of California, an intellectual hub and symbol of 
liberalism, the community sits at the base of the wildfire-prone Berkeley Hills, 
astride the Hayward earthquake fault. From its inception, the community has 
suffered earthquake and wildfire disasters. Over the years, the community has 
sought to face its hazards, risks, and vulnerabilities and actively addressed 
hazard mitigation as a vital consideration for assuring sustainability of its 
unique social, economic, historical, cultural, and physical assets.

Mitigation of natural and human-caused hazards is written into both 
the comprehensive general plan and the Disaster Mitigation Plan. These 
documents both reflect the direction and progress of the ongoing mitigation 
program, under which the aging building inventory has been strengthened 
to reduce risks from the major earthquake expected on the Hayward and 
nearby San Andreas faults.

This case study focuses on 
the following documents:

• Disaster Mitigation Plan, City of 
Berkeley (June 2004)

• General Plan: A Guide for Public 
Decision-Making, City of Berkeley 
(December 2001)

• California Governor’s Office of 
Planning and Research, General 
Plan Guidelines (2003)

• California Governor’s Office of 
Emergency Services, 2007 State of 
California Multi-Hazard Mitiga-
tion Plan

In addition, the following people 
were interviewed:

• Arrietta Chakos, former Assistant 
City Manager

• Gil Dong, Fire Marshal, Berkeley 
Fire Department

• Dan Lambert, Senior Manage-
ment Analyst, Planning and 
Development Department, City 
of Berkeley

• Debra R. Pryor, Fire Chief, City of 
Berkeley ◀

Figure 7.8. The University of California–Berkeley campus, with the Golden Gate 
Bridge in the background
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Setting and Population
Berkeley is a city of about 100,000 people and part of a nine-county region 
that, with an estimated 7.4 million people, is now the sixth-most-populous 
metropolitan region in the United States. The Bay Area comprises a variety 
of subregions that are interconnected with six bridges, freeways, ferries, rail 
lines, and a rail rapid transit line and linked to the rest of the world by three 
airports and three container ports.

The East Bay Hills run from northwest to southeast approximately 60 
miles, from the Carquinez Strait to Milpitas. At their base is the Hayward 
fault (Figure 7.9), which is capable of generating a magnitude 7.0 earthquake 
and bisects Berkeley, Oakland, and other nearby communities.

History
Founded as a town in 1878 following establishment of the University of 
California there in 1868, Berkeley became a city in 1909. The community 
experienced rapid growth after the 1906 San Francisco earthquake as thou-
sands of evacuees resettled in the East Bay area. From then to World War II,  
it experienced its largest growth. Growth also continued during the war 
with an influx of shipyard workers employed in the nearby cities of Oakland 
and Richmond.

Figure 7.9. Regional fault systems
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After World War II, the population declined. Between 1970 and 2000, the 
population dropped from 116,532 to 102,743, while the total number of dwell-
ing units increased slightly from 46,160 to 46,875. Since vacant land had become 
limited, most new construction occurred as infill or redevelopment.

Disaster Experience
Most of Berkeley’s natural disasters have been earthquakes or wildfires. 
Damage from the 1906 earthquake was substantially less in Berkeley than in 
San Francisco, where fires devastated many neighborhoods. Following the 
population growth in the years after that event, the Berkeley and Oakland 
portions of the East Bay Hills were extensively subdivided with small lots 
and narrow and winding dead-end roads. Because of the proliferation of a 
variety of flammable nonindigenous trees, such as eucalyptus and Monterey 
pine, and the prevalence of dry off-shore autumn winds, the hills have 
experienced devastating repetitive wildfires.

The most damaging wildfire in Berkeley started on September 17, 1923, 
in the hills to the northeast. It burned down into the community to Shat-
tuck Avenue, destroying nearly 600 structures, including a library and a fire 
station (Berkeley 2004; see Figure 7.10). Since then, 14 large-scale fires have 
occurred in the Oakland Hills, of which seven originated in essentially one 
canyon area.

Figure 7.10. Berkeley Hills fire area, 
1923
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A more recent event that called the community’s attention to its vulner-
ability to natural disasters was the magnitude 6.9 Loma Prieta earthquake, 
which rocked the Bay Area in October 1989, killing 63 persons, causing 3,757 
injuries, and resulting in more than $10 billion in direct and indirect losses. 
Although Berkeley buildings experienced some damage, far greater losses 
were experienced in other communities, where elevated freeways collapsed, 
killing people and seriously disrupting the region’s transportation network. 
The most visible damage was in San Francisco’s Marina District, where 
the collapse of soft-story apartment buildings caught media attention. The 
downtown areas of Santa Cruz and Watsonville were also devastated.

Two years later, the Oakland Hills Fire (a.k.a. the Tunnel Fire) of October 
1991 destroyed 3,400 homes in the Oakland portion of the East Bay Hills 
and 62 homes in the Berkeley portion. The firestorm was ignited due to a 
combination of factors, including an abundance of dry brush, flammable 
nonnative vegetation, nonfire-resistant building materials, drought, hot 
and dry weather, wind conditions, poor accessibility, and insufficient water 
pressure in some areas. Fire-fighting capability was seriously hampered 
by water-supply limitations in particular zones. This was compounded by 
the slow, difficult, and dangerous evacuation due to winding, narrow, and 
dead-end roads in the hills. Twenty-five people died. Lessons learned from 
the Oakland Hills Fire have since led to mitigation efforts in both Oakland 
and Berkeley, but a substantial wildland-urban interface (WUI) fire threat 
remains (Schwab et al. 1998).

Hazards and Vulnerability
Berkeley’s greatest natural hazard is seismicity. Both the Hayward and 
San Andreas fault systems are susceptible to a high probability of a major 
earthquake in the next several decades. Development prior to the advent 
of modern building codes resulted in an inventory of structures highly 
vulnerable to earthquakes. These include unreinforced masonry (URM), 
concrete frame, tilt-up buildings built before the mid-1970s and buildings 
with “soft” stories (such as multiunit apartment buildings with ground-floor 

Figure 7.11. Hayward Fault in 
Berkeley Hills
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parking). The Association of Bay Area Governments (ABAG) estimated in 
2002 that more than 13,300 housing units in Berkeley would be rendered 
uninhabitable by a major earthquake, resulting in a total shelter population 
of 8,530 (Berkeley 2004).

The community is bifurcated by the Hayward fault, which crosses directly 
beneath the university’s Memorial Stadium (Figure 7.12). Given the endur-
ing hillside WUI fire risk, Berkeley is vulnerable to a dangerous compound 
threat. Not only are many of Berkeley’s older buildings at risk from severe 
shaking, but a magnitude 6.5 earthquake on the Hayward fault would also 
rupture gas and water lines, disrupt the power supply, and sever streets, 
increasing the likelihood of postearthquake fire spread within the community 
(Berkeley 2004). Fire following earthquakes caused extensive damage after 
the 1906 San Francisco earthquake and the 1995 Kobe earthquake (Califor-
nia OES 2007). Additionally, most Berkeley hillside development predates 
current codes and is vulnerable to landslide threat.

Learning from Disasters
Learning from these experiences during the last two decades, Berkeley has 
moved forward in accomplishing significant disaster-risk reduction, reaching 
out to actively encourage key stakeholders in the community to take respon-
sibility for the safety of their homes, buildings, and community facilities. 
Table 7.2 chronicles the outcomes of significant public initiatives.

building Retrofit Progress
Berkeley has distinguished itself as a community committed to integrating 
mitigation and preparedness into city life. Berkeley’s significant achievements 
in strengthening older, seismically vulnerable public and private structures 

Figure 7.12. Hayward Fault beneath 
Memorial Stadium
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TAbLE 7.2. SIGNIFICANT SAFETY ImPROVEmENT ACTIONS, 1989–2007

Year Action Outcomes

1989 Disaster Council formed Established monitoring and advocacy for preparedness and 
mitigation

1989 URM inventory conducted Risks identified and owners notified

1990 Board of Education reviews schools Found life-safety hazards in 7 of 16 schools

1991 Fee-waiver program established for 
residential seismic retrofits

Waived permit fees on seismic retrofitting; ended in early 2000s 
due to budget constraints

1991 Transfer tax rebate ordinance for 
residential/URM retrofits adopted

Allowed rebate of one third of real estate transfer tax < $1,500 for 
seismic upgrade of dwellings

1991 Special assessment district created for 
Berkeley Hills

Assessed $50/parcel/year for fire-safety programs; ended due to 
state Proposition 218

1991 Strengthened requirements for hill-fire 
hazard zones Stricter standards for roofing and other building materials

1991 Established mandatory URM retrofit 
program

Required retrofitting of URM buildings built before 1956 with 
five-plus units; 543 of 727 URM buildings in this category 
retrofitted

1992 Measure A approved $158 million for school seismic retrofitting

1992 Measure G approved $55 million for fire-station seismic retrofitting, creation of 
emergency operations center, and water-system improvements

1996 Soft-story and tilt-up building 
inventories developed

4,950 units soft-story housing (10% of housing) and 59 tilt-up 
structures identified

1996 Measure S approved $45 million for seismic retrofit of Central Library and Martin 
Luther King, Jr. Civic Center Building (City Hall)

1997 University of California’s SAFER 
Program established

$1.2 billion reconstruction plan for 27% of facilities needing 
seismic upgrading

1997 Uniform Building Code updated Requirements increased for buildings close to active faults

2000 Tsukamoto Public Safety building 
completed Hazard-resistant essential services building

2000 Measures AA and Q approved $116.5 million for school safety program; tax measure for safety 
elements

2001 Martin Luther King Jr. Civic Center 
retrofit completed

City Hall housing key city government functions base-isolated 
for seismic safety

2002 Main Library retrofit complete Major life-safety protection due to high usage

2005 Soft-story seismic upgrade ordinance 
adopted

Required owners of soft-story buildings of five-plus units to 
conduct studies, take other measures

2006 All fire stations seismically upgraded Reconstruction of seventh fire station completed; six others 
seismically upgraded in prior years

2007 Neighborhood caches installed 8 major emergency-supply caches and 26 small caches placed in 
all council districts

2008 Student Housing Disaster Preparedness 
Program

Funded by [Bay Area Super Urban Area Security Initiative], 
mandated disaster preparedness training and caches placed in 
seven off-campus student dormitories.

Source: Berkeley Disaster Mitigation Plan
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include the seismic retrofitting of its city hall and other critical facilities. 
The city has also encouraged property owners to retrofit most private URM 
buildings, as well as soft-story apartment buildings, through tax incentives. 
Between 1992 and 1998, approximately $3.5 million in property-transfer tax 
were waived for approximately 7,600 properties, while from 1992 to 1999 
approximately $1.1 million in fees were waived for 4,100 seismic retrofit-
ting permits. These incentives are credited with giving Berkeley one of the 
highest residential retrofit rates in the state (Figure 7.13).

As of March 2009, 543 (or 75 percent) of the 727 potentially hazardous 
URM buildings inventoried had been retrofitted under the Berkeley URM 
Retrofit Program. Remaining structures were at various stages. Only 11 
structures had made no progress. Of these, eight had been issued citations. 
Although the retrofit program has emphasized the establishment of long-
term relationships between the city and property owners, including efforts 
at education and provision of information, the city can, if necessary, enforce 
the ordinance provisions by placing properties into receivership.

Berkeley has also become a leader in Bay Area soft-story mitigation efforts 
promoted by ABAG, and it has made substantial progress on soft-story 
building retrofits. Of the 317 soft-story residential or mixed use buildings 

Figure 7.13. Seismically 
strengthened homes, 2002
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with five or more units, 38 have been retrofitted, and 159 buildings are under 
notice to submit retrofit plans.

On account of such accomplishments, Berkeley has drawn regional and 
national attention. In 1998, it won the Western States Seismic Safety Coun-
cil’s award for Overall Excellence in Hazard Mitigation, as well as ABAG’s 
Award for Retrofit Incentive Programs. In 1999, FEMA designated Berke-
ley as the Project Impact Model Community of the Year. And in 2002 and 
2003, Berkeley was awarded special recognition from the Disaster Resistant 
California program and designated by the Governor’s Office of Emergency 
Services as a model community.

Importance of State Law
Berkeley’s mitigation progress has been driven by a combination of disaster 
experience, grassroots advocacy, good science, and progressive planning 
programs, as well as responses to state laws. California law does not 
promote a statewide growth-management system. Instead, it emphasizes 
local accountability for coordinated planning and implementation actions, 
which must meet broad state standards. State law includes requirements 
for a comprehensive general plan, with which local development decisions 
must be consistent.

The Berkeley general plan gathered fame in planning circles when the 
university and surrounding community figured prominently in T. J. Kent’s 
book The Urban General Plan (1964), which significantly influenced devel-
opment of California’s general plan laws. At the heart of those laws is the 
requirement that all cities and counties must prepare and adopt a compre-
hensive general plan as a statement of future development goals, policies, 
and planned implementation actions. General plans must include seven 
elements: land use, circulation, housing, safety, conservation, open space, 
and noise. The safety element must reflect local hazards together with plans 
for their reduction. Not only must all general plan elements be consistent 
with one another, but implementation actions such as zoning, subdivisions, 
capital improvements, and permits must be consistent with the general plan, 
including the safety element.1

In addition to California general plan laws, other state hazard-mitigation 
laws passed in recent decades have guided local action commitments. 
Though more hazard-specific, such laws serve as a basic underpinning to 
the safety element of the general plan as well as implementation programs. 
Examples include:

1. The Earthquake Fault Zone Mapping Act of 1972, which requires the state 
geologist to prepare maps of major fault traces and zones and prohibits 
construction of new buildings used for human occupancy on the surface 
trace of active faults;2

2. Senate Bill 547, passed in 1986, which requires localities in the Uniform 
Building Code’s Seismic Zone 4 to create an inventory of all URM struc-
tures and to develop a mitigation program;3

3. The Seismic Hazards Mapping Act, passed in 1990, which directs the 
Department of Conservation to map areas prone to liquefaction, earth-
quake-induced landslides, and amplified ground shaking and requires 
geotechnical investigations to formulate mitigation measures before 
issuance of building permits in mapped zones;4 and

4. Assembly Bill 304, passed in 2005, which encourages localities to under-
take surveys of soft-story buildings (defined as wood-frame multiunit 
residential structures constructed before January 1, 1978, where the 
ground-floor portion contains parking or other similar open floor space) 

apa-pas560-07.indd   104 5/14/10   11:58:16 AM



Chapter 7. Case Studies: Intermediate Jurisdictions 105 

as potentially hazardous in an earthquake and authorizing adoption 
of ordinances governing seismic retrofits using nationally recognized 
codes.5

Within this statutory framework, the Berkeley general plan has served as 
the comprehensive policy foundation by which the community has advanced 
its overall disaster resilience and determined its hazard mitigation policy. 
Following extensive study, workshops, and public hearings starting in 
1999 and ending with city council adoption in December 2001, the Berkeley 
general plan underwent comprehensive revision. The plan identifies seven 
major goals, the sixth of which states: “Make Berkeley a disaster-resistant 
community that can survive, recover from, and thrive after a disaster.”

Goal 6 is elaborated within the Disaster Preparedness and Safety Element 
by six objectives, 28 policies, and 73 specific actions. Objectives include estab-
lishment of an effective emergency-response program, reduction of risks to 
people and property, and application of land-use planning and regulation 
to minimize exposure to hazards, with these three together focusing directly 
upon earthquake, wildfire, and flood loss reduction. Hazard mitigation poli-
cies and actions are found not only in the Disaster Preparedness and Safety 
Element but also in other elements, such as that for circulation.

First Local mitigation Plan in California
Preceding the comprehensive revision of the Berkeley general plan was 
the Disaster Mitigation Act of 2000 (DMA 2000), by which localities across 
the country are required to prepare local hazard mitigation plans (LHMPs) 
as a precondition for receiving federal hazard mitigation grant funds. The 
Berkeley Disaster Mitigation Plan was prepared by staff and consultants 
with active involvement of community stakeholders starting in 2003 and 
concluding with city council adoption in June 2004.

The Disaster Mitigation Plan lists four objectives that are similar to the 
goals and objectives of the Disaster Preparedness and Safety Element of the 
Berkeley general plan. These objectives are:

A. Reduce the potential for life loss, injury, and economic damage to Berkeley 
residents from earthquakes, wildfires, landslides, and floods.

B. Increase the ability of the city government to serve the community during 
and after hazard events by mitigating risk to key city functions such as 
response, recovery, and rebuilding.

C. Protect Berkeley’s unique character and values from being compromised 
by hazard events.

D. Encourage mitigation activities to increase the disaster resilience of in-
stitutions, private companies, and lifeline systems that are essential to 
Berkeley’s functioning.

Tied directly to these objectives are 16 specific action items, including eight 
classified as high priority, six as medium priority, and two as low priority. 
Each action statement is accompanied by details such as identification of 
proposed activities, special environmental concerns, lead organization, 
timeline, and resources required.

The Disaster Mitigation Plan is notable in several ways. First, it was initi-
ated in 2003 and adopted in 2004, well after the 2001 adoption of the Disaster 
Preparedness and Safety Element. Second, it became the first LHMP in 
California to be approved by FEMA. Third, the plan added a new focus on 
risk assessment and prioritized mitigation action not evident in the Berkeley 
general plan. This reflected DMA’s emphasis on the need for localities to take 
greater responsibility for local hazards, risk, vulnerability assessment, and 
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related mitigation action. This perspective is captured in the first paragraph 
of the plan’s executive summary:

Berkeley is a vibrant and unique community. But every aspect of 
the city—its economic prosperity, social and cultural diversity, 
and historical character—could be dramatically altered by a 
serious earthquake or fire. While we cannot predict or protect 
ourselves against every possible hazard that may strike the com-
munity, we can anticipate many impacts and take steps to reduce 
the harm they will cause. We can make sure that tomorrow’s 
Berkeley continues to reflect our current values. This Mitigation 
Plan starts an ongoing process to evaluate the risks different 
types of hazards pose to Berkeley, and to engage the City and the 
community in dialogue to identify which steps are most important 
to pursue to reduce these risks. (Berkeley 2004)

Prioritizing Hazards and Actions
Thus, the Disaster Mitigation Plan differs from the general plan in two 
important aspects. First, it clearly identifies wildfires and earthquakes as the 
most critical hazards and risks faced by the city. Loss estimates in Section 3 
of the plan convincingly demonstrate that earthquakes and wildfires have 
the greatest potential to cause large human and economic losses. Second, 
the plan emphasizes prioritized actions related to these hazards and risks. 
Although the Disaster Preparedness and Safety Element contained a suitably 
wide range of long-term policy and action statements, it provided little, if 
any, focus on which mitigation actions should be pursued in what sequence. 
Such prescriptions are clearly set forth in the Disaster Mitigation Plan and 
linked directly to each of its four objectives.

Prioritization of actions was developed through a process involving 
staff, council members, commissioners, residents, and other stakeholders 
in a Disaster Mitigation Summit, commission meetings, and a city council 
hearing. Actions prioritized as high or medium priority included: (1) hav-
ing strong community support; (2) addressing the most critical hazards; (3) 
focusing on preserving life and reducing injury, which were given highest pri-
ority; and (4) strengthening the city’s ability to provide essential emergency 
services to the entire community after a disaster, which was also weighted 
highly. Also included in top categories were recovery actions ensuring that 
the city’s economic, educational, and governmental systems could resume 
normal functioning within 30 days of a major disaster.

Linkage to the General Plan
The Disaster Mitigation Plan and the general plan have an extraordinarily 
close linkage. Though organized differently, the two plans are character-
ized in many instances by almost interchangeable language. For example, 
under Objective A in the Disaster Mitigation Plan is High Priority Action 
A-1: “Strengthen or replace important city-owned and used buildings that 
are known to have structural weaknesses,” which is followed by specific 
action language. This action statement is similar to Disaster Preparedness 
and Safety Element Policy S-20, Mitigation of Potentially Hazardous Build-
ings: “Pursue all feasible methods, programs, and financing to mitigate 
potentially hazardous buildings.”

Similarly, under Disaster Mitigation Plan Objective A is Medium Prior-
ity Action A-7: “Reduce the vulnerability of residential areas located in the 
Hill Hazardous Fire Area [see Figure 7.14] to fires through implementation 
of the Subdivision Ordinance’s merger provisions and through changes to 
the existing residential zoning laws and building code requirements.” Such 
language is wholly consistent with the Disaster Preparedness and Safety 
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Element’s more generalized language in Objective 3: “Plan for and regulate 
the uses of land to minimize exposure to hazards from either natural or 
human-related causes and to contribute to a ‘disaster-resistant’ community,” 
as well as more specific general plan policies and actions, including the 
element’s Policy S-16, Residential Density in the Hills: “Consider changes 
to the existing residential zoning in high-risk, residential areas, such as the 
Hill Hazardous Fire Area, to reduce the vulnerability of these areas to future 
disasters,” which is followed by more specific language.

Underscoring this direct relationship between the two plans is Disas-
ter Mitigation Plan Medium Priority Action B-2: “Review and revise the 
Disaster Preparedness and Safety Element of the City’s General Plan 
regularly. The Mitigation Plan will be included as an appendix of the 
General Plan, and will be reviewed frequently.” This underscores a close 
relationship between the two plans in a coordinated process. California 
law offers postdisaster financial incentives to local jurisdictions that adopt 
their LHMPs as part of the general plan, but at present the two documents 
have not been jointly adopted.

Collaboration with Other Jurisdictions
Within and around Berkeley are a variety of independent jurisdictions to 
which state law separately assigns hazard mitigation responsibility. Examples 

Figure 7.14. Hill fire hazardous area
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include the Berkeley Unified School District, the University of California, 
Lawrence Livermore Laboratories, the East Bay Municipal Utilities District, 
and the East Bay Regional Park District. Most have been active partners with 
the city in jointly pursuing hazard mitigation projects.

For example, UC-Berkeley, which has more than 35,000 students and 
employs a workforce of more than 31,000, has a strong retrofit initiative, 
known as the Seismic Action Plan for Facilities Enhancement and Renewal 
(SAFER), that has resulted in significant improvements (Figure 7.15) since 
1997.6 SAFER involves an investment of $1 billion over 30 years to strengthen 
seismically vulnerable buildings, which accounted for more than a quarter 
of UC-Berkeley’s inventory when the program started. The city and univer-
sity have generally enjoyed a collaborative relationship, with the notable 
exception of a lawsuit filed by the city over expansion of an alumni facility 
at Memorial Stadium, which sits astride the Hayward fault (Figure 7.12,  
p. 101). In that case, the university prevailed, as the facility was found to be 
compliant with the Earthquake Fault Zoning Act because it was separated 
into two sections, one on either side of the fault.

Civic Culture and Hazards
Berkeley has an extraordinarily strong tradition of public engagement in the 
formulation, review, adoption, and execution of city policy. Berkeley long 
ago embraced a “culture of preparedness,” which helped undergird the 
significant record of safety improvements summarized in Table 7.2. Making 
these achievements possible was a combination of intelligent forethought 
and awareness of risk on the part of residents, business owners, and other 
community stakeholders, buoyed by “champions” such as longtime mayor 
Tom Bates and Assistant City Manager Arrietta Chakos, together with a team 
of other committed building, planning, fire, and other staff professionals.

Adoption of the general plan in 2001 and the Disaster Mitigation Plan in 
2004 were preceded in each case by extensive staff and citizen committee 
meetings, community stakeholder workshops, and formal public hearings 
before various commissions and the city council. For example, the Fire Safety 
and Disaster Preparedness Committee was heavily involved in the prepara-
tion of the Disaster Preparedness and Safety Element.

This same commitment has been evident in detailed implementation 
monitoring. Although the general plan has not been revised since 2001, the 

Figure 7.15. Accomplishments of the 
UC–Berkeley SAFER program
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Disaster Mitigation Plan received minor updates in 2007 with information 
showing the city had made steady progress toward many of its objectives. 
The update added a progress statement for each action as well as sugges-
tions on how to implement actions yet to be addressed.

The Story Continues
In the long run, Berkeley represents best practices in adaptive learning— 
a basic, often overlooked aspect of community planning. However, despite 
the culture of preparedness, the retrofit program fell on hard times with the 
2009 national recession. The city, like many other communities, is now under 
severe budget pressure. The soft-story retrofit program has been defunded, as 
has a special safety-program coordinator position, upon which it depended 
for forward movement. Perhaps not coincidentally, a long-standing tension 
between that program and community rent-control advocates appears to 
have been exacerbated because of the cost impacts of seismic retrofits. With 
fewer “champions” available to promote mitigation, the Disaster Mitigation 
Plan update process (on a mandatory five-year cycle) has been more difficult.7 
Meanwhile, the Disaster Mitigation Plan details substantial mitigation work 
left to do. (See Figure 7.16.)

Figure 7.16. Remaining Vulnerable 
Structures, 2002
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On the positive side, the city council on July 22, 2008, adopted an urgency 
ordinance that imposed a moratorium on most development in the Pan-
oramic Hill area directly above the university within the Hill Fire Hazardous 
Area. The intent of the moratorium is to provide time to identify, formulate, 
and begin to implement a series of actions to address serious public-safety 
threats in that neighborhood. The scope of the initiative includes potential 
near-term actions as well as development of a strategy for long-range plan-
ning to address the area’s underlying infrastructure and safety deficiencies. 
The process includes draft modifications to the zoning ordinance currently 
under review by the community, pending expiration of the moratorium.

Significance for Others
Berkeley is something unusual, at least in California if not elsewhere: an 
older city with a lively, ongoing, intense, and widely shared public discus-
sion regarding its current state and future. It has accomplished a remarkable 
amount of preventive mitigation work and strengthening against natural 
hazards, leading to greater resilience without altering the unique character 
of the community. Much of Berkeley’s remarkable success and mitigation 
progress have been based on its staff champions, engaged stakeholders, 
and political will, plus a determination to uncover community hazards and 
risks, particularly through detailed surveys of URM, soft-story, and other 
vulnerable construction.

The significant aspect of the Berkeley general plan is that this forward-
looking statement of policies and actions was adopted as an outcome of 
the community’s determination to take sustainability into its own hands by 
directly addressing hazards and resilience issues related to land-use plan-
ning. Berkeley has a desirably close link between its general plan and its 
Disaster Mitigation Plan, which together provide a factual and policy basis 
for mitigation and a logical sequence of prioritized action. In this respect, 
Berkeley is a national leader.

NOTES
 1. California Government Code, sec. 65302 et seq.
 2. Public Resources Code, sec. 2621
 3. California Government Code, sec. 8875
 4. Public Resources Code, sec. 2690 et seq.
 5. Health and Safety Code, sec. 19160 et seq.
 6. See http://berkeley.edu/about/fact.shtml and http://hrweb.berkeley 

.edu/workforce/census/WorkForceCensus_2008-10-31.pdf.
 7. Former assistant city manager Arrietta Chakos is now with Harvard 

University’s Kennedy School of Government.
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Chapter 8

Case Studies: Small Towns and Rural Communities

BOURNE, MASSACHUSETTS
ann F. Dillemuth

The Town of Bourne is a waterfront community of just under 20,000 people, 
located on Buzzards Bay at the gateway to Cape Cod. Bourne shares a pre-
dicament with countless other waterfront communities across the country: 
the bulk of its downtown district, the Village of Buzzards Bay, lies in a 
coastal flood-hazard zone. At the eastern end of Main Street, the 100-year 
flood elevation ranges from one to two feet above current street level; at the 
western end, it is at an average of five feet above.

Bourne’s location puts it at high risk for hurricanes and coastal storms, 
both of which threaten the low-lying town with flooding from high winds, 
heavy precipitation, and storm surges. High-water marks recorded in 
Buzzards Bay from hurricanes in 1938 and 1954 reached 14.1 and 13.4 feet, 
respectively. More recently, 1991’s Hurricane Bob caused a storm surge of 
nine feet in Buzzards Bay, with some measurements putting the high-water 
mark at 15 feet (Town of Bourne 2004).

Since the 1960s, revitalizing this downtown district has been a goal of town 
officials and community groups, but the flood hazard zone has persistently 
discouraged reinvestment and developer interest due to concerns about risk 
and uncertainty about floodproofing requirements and costs. Redevelopment 
in the zone is to some extent a necessity; physical and financial constraints 
prevent the wholesale relocation of the downtown. Thus, Bourne’s focus 
has shifted toward how to regulate and incentivize such reinvestment in 
an environmentally sound and economically viable way. In recent years, 
Bourne has taken the first steps toward both mitigating flood hazards and 
catalyzing the downtown’s renaissance.

s
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Regional Support for Hazard Mitigation Planning
Massachusetts state statutes require municipalities with populations over 
10,000 to create planning boards, though creating a master plan is not man-
datory. There are no hazard planning requirements at the state level, but 
the Massachusetts Emergency Management Agency strongly encourages 
communities to create hazard mitigation plans, using the associated FEMA 
funding possibilities as an incentive. Because there is no county level of 
government in Massachusetts, smaller communities often rely on regional 
planning bodies or consultants for assistance with more progressive and 
proactive planning projects (White 2009). This was the case in Bourne.

Though officials and residents alike were well aware of Bourne’s natural-
hazards issues, mitigation had not been addressed in town policy or land-use 
regulations beyond the standard floodplain ordinance required by NFIP. This 
changed in the early 2000s. In 2002, Massachusetts’s state hazard mitigation 
officer (SHMO) asked Stacey Justus, the coastal resource specialist at the 
Cape Cod Commission (CCC), the area’s regional planning and land-use 
regulatory agency, to facilitate the region’s participation in Project Impact, 
a FEMA program on building disaster-resilient communities. Working with 
emergency managers within the 15-town region, they produced the 2004 
Cape Cod Emergency Preparedness Handbook.

Figure 8.1. Map of Bourne, Massachusetts

This case study focuses on 
the following documents:

• Town of Bourne Pre-Disaster Haz-
ard Mitigation Plan (October 2004)

• Town of Bourne Local Compre-
hensive Plan (2008 update)

• Town of Bourne Zoning Bylaw 
(2008)

° Section II, Use and Intensity 
Regulations. Part 2800. Down-
town District.

° Section III, General Regulations. 
Part 3110. Lowland Regulations 
- Flood Area Provisions.

• Study of Flood Hazard Mitigation and 
Design for the Main Street Business 
District, Village of Buzzards Bay, MA. 
Prepared by Kennen Landscape 
Architecture with OceanUS Design 
and Coastal Engineering (2007)

• A Vision Plan for Bourne’s Down-
town: The Village of Buzzards Bay. 
Prepared for the Bourne Financial 
Development Corporation by 
Stantec Planning and Landscape 
Architecture (2008)

In addition, interviews were con-
ducted with the following people, 
who reviewed the case study to 
ensure accuracy:

• Ted Brovitz, Associate Planner, 
Stantec Planning and Landscape 
Architecture

• Stacey Justus, former Coastal 
Resources Specialist, Cape Cod 
Commission

• Kate Kennen, Landscape Architect, 
Kennen Landscape Architecture

• Coreen Moore, Town Planner, 
Town of Bourne, Massachusetts

• Sallie Riggs, Executive Director, 
Bourne Financial Development 
Corporation

• Sarah White, Hazard Mitigation 
Planner, Massachusetts Emer-
gency Management Agency

• Kathy Zagzebski, President and 
Executive Director, National Mar-
ine Life Center ◀ 

Tow
n of Bourne

s
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At the SHMO’s urging, Justus then applied for and received funding to 
create a Pre-Disaster Mitigation (PDM) plan for the region. The scope of work 
included helping the 15 towns in the CCC’s jurisdiction develop their own 
local plans. Nine of Cape Cod’s 15 towns opted to join the process—more 
often than not because a local official was personally motivated to get the 
work done. In Bourne, that person was Coreen Moore, the town planner 
(Justus 2009).

Justus met monthly with the coordinating officials of the nine towns, 
walked them through the PDM planning process step by step, and gave them 
“homework assignments” each month. The CCC used its GIS capabilities to 
develop risk and vulnerability assessment (RVA) maps for the project, but 
each town was responsible for developing its own local process and team, 
inventorying its needs, and creating its own action plans. The process took a 
year and a half. Bourne’s Local Hazard Mitigation Plan (LHMP) was adopted 
by the town’s board of selectmen on October 26, 2004.

Creating the Local Hazard Mitigation Plan
To create the plan, the board created a Disaster Hazard Mitigation Commit-
tee, which consisted of the town’s existing Local Emergency Management 
Planning Committee as well as the town planner, town engineer, and the 
building inspector. Community groups, local businesses, and local media 
were also represented on the 27-member committee.

The LHMP (Town of Bourne 2004) identifies flooding (including flood-
ing and high tides from northeasters and storm surges from hurricanes), 
wind-related hazards (including hurricanes and coastal storms), and coastal 

TABLE 8.1. HAzARd IdENTIfICATION MATRIx

Natural Hazard

Likelihood of Occurrence  
0 = Unlikely  
1 = Possible  
2 = Likely  

3 = Highly likely

Location  
1 = Small area  

2 = Medium area  
3 = Large area

Impacts  
1 = Limited  

2 = Significant  
3 = Critical  

4 = Catastrophic

Hazard Index

Flood 3 3 3 9

Wind Related

Hurricane 3 3 3 9

Coastal Storms 3 2 3 8

Winter Storms 2 3 3 8

fire Related

Drought 1 3 2 6

Wildfires 2 3 2 7

Urban Fires 1 1 1 3

Shoreline Erosion 3 3 3 9

Geologic Hazards

Associated Landslides 
 of Coastal Banks 2 2 2 6

Earthquakes 0 3 1 4

Tornadoes 0 1 1 2

Source: Town of Bourne
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erosion as the most significant natural hazards facing Bourne. Wildfire was 
also seen a potential threat due to the proximity of abundant, unfragmented 
forest habitat. The plan lists 19 action items, the majority of which address 
flooding problems. These include enhancing floodplain management activi-
ties; joining the NFIP’s Community Rating System (CRS) program; acquiring 
and preserving extremely flood-prone properties in the town; revising the 
town’s floodplain zoning bylaw; and providing public outreach and educa-
tion on hazard mitigation.

Hazards in Local Planning and Land development documents
Although Bourne’s revised Local Comprehensive Plan (Town of Bourne 
2006) does not incorporate the LHMP directly, its Coastal Resources Element 
addresses flood hazards. The plan notes that much of the Village of Buzzards 
Bay lies within the 100-year floodplain and the projected Sea, Lake, and 
Overland Surges from Hurricanes (SLOSH) zone for hurricanes in Categories 
1 through 4, but it recognizes that revitalization of this area may nevertheless 
be an important part of the town’s future economic prosperity. It calls upon 
the town to “identify and promote sound construction and design strategies 
that would allow redevelopment within the floodplain without undue risk 
to public safety or property.”

The first of three Coastal Resources Policies reads:

• Ensure that future development and modification of existing development 
is properly sited and designed to minimize flood hazards and maintain 
the ability of coastal landforms to migrate properly.

The third of three Highest Priority Actions for Coastal Resources is:

• Develop a Coastal Hazard Management Plan and identify necessary ac-
tions to address the effects of weather damage, projected sea-level rise, 
bank erosion, and sand migration.

A Second Priority Action for Coastal Resources is:

• Revise the Floodplain Zoning Bylaw to reflect the action items of the 
Bourne Pre-Disaster Hazard Mitigation Plan adopted in October 2004.

Bourne’s zoning bylaw was updated in early 2009 to amend sections address-
ing flood hazard issues (Town of Bourne 2009). The Flood Area Provisions 
(Section III, Part 3110) apply the State Building Code’s new standards for 
Flood Resistant Construction (780 CMR 120.G) to new construction or 
substantial improvement within the A and V zones on the town’s Flood 
Insurance Rate Maps. These standards, revised in 2008, conform to the NFIP 
and adopt post–Hurricane Katrina FEMA recommendations for construction 
in flood hazard zones. The bylaw also prohibits mobile homes and campers 
in A and V zones, as well as alteration of sand dunes in V zones.

One important amendment to the Flood Area Provisions was the addition 
of a cumulative cost provision regarding substantial improvement to struc-
tures. Under the old bylaw, property owners who wanted to substantially 
upgrade their structures could avoid compliance with mandatory flood-
proofing requirements by requesting a series of building permits, each under 
the 50 percent value threshold that would trigger those requirements. The 
cumulative-cost clause helps to close that loophole by considering all permits 
for a structure within a two-year period to be a single improvement.

Implementation
The completion of Bourne’s LHMP set the town on the road to implemen-
tation, but action steps are still tackled only when and if funding becomes 
available (Moore 2009). Indeed, Justus has seen implementation to be a 
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stumbling block for most of the towns in the region. She notes that FEMA 
is ready to fund shovel-ready projects, while LHMPs address broad plan-
ning concepts. Assistance is not currently available to help towns with the 
planning and technical design work necessary to bridge the gap between 
plan and project (Justus 2009).

Despite these obstacles, Bourne has taken substantial steps toward mitiga-
tion of the natural hazards it faces. To address the threat of wildfire, mitigation 
and maintenance plans were created for two high fire-risk areas in the town. 
Bourne is also in the early stages of applying to join the CRS program. 

The town is looking at design strategies for existing open space to address 
flood hazard issues. A design competition was held for the park that occupies 
part of the east end of the downtown area, where 100-year flood levels range 
from six to 10 feet above street level. The entries integrated elements of flood 
mitigation into their designs, focusing on water elements and wetland preser-
vation and envisioning the area as a holding area for floodwaters. Progress on 
a final plan for the park is slow, however, hindered by the need to coordinate 
agendas of multiple entities and by the perennial problem of funding.

Perhaps the most innovative and valuable step the town has taken has been 
commissioning a flood-hazard mitigation report for the Village of Buzzards 
Bay, which has not been able to attract much-needed reinvestment because 
of the uncertainties developers face in the flood hazard zone, the largest on 
Cape Cod. How much or what kind of development is the town willing to 
approve? What sorts of floodproofing requirements are required, and how 
much extra cost does that create?

The economic development community in Bourne has taken up the 
mitigation issue. Before the Bourne Financial Development Corporation, an 
agency created for the town by the state legislature in 2000, could success-
fully recruit outside investment, it had to create an environment conducive 
to redevelopment—which meant addressing a host of issues (Riggs 2009). 
The BFDC set up the Main Street Steering Committee (MSSC) to focus on 
revitalization of the downtown district.

The MSSC and the town were able to leverage state funding to bring in 
outside consultants with an objective view and professional expertise. The 
MSSC coordinated the creation of a Vision Plan for the downtown and a 
wastewater management study to address the aging sewer system in the 
district. In addition, the Buzzards Bay Village Association commissioned 
a transportation study. The town obtained a Smart Growth Technical 
Assistance grant to fund a study of mitigation options for the downtown 
flood-hazard zone. The final report (Kennen Landscape Associates et al. 
2007) has proven to be a valuable document that distinguishes Bourne’s 
mitigation planning efforts.

Study of flood Hazard Mitigation and design for the Main Street Business district
The report maps the downtown flood-hazard conditions and summarizes 
relevant town, state, and federal regulations, including FEMA mitigation 
requirements for structures located in A and V zones. It then lays out a 
flood-hazard analysis flowchart. By answering simple questions regarding 
flood zone location, sill elevation, existence of a basement or crawl space, 
building type, and construction date, parcel owners can start to determine 
how likely it is that their property is compliant with flood regulations. If it 
is not, the flowchart directs users to an illustrated list of mitigation design 
solutions specifically tailored to that property (Kennen 2009).

A following section lays out regulatory requirements and a smorgasbord 
of design solutions. These range from parcel-level solutions, such as filling 
basements and elevating first floors of structures, to comprehensive village and 
block-scale proposals, such as moving the downtown center to higher ground. 
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(See Figure 8.4.) The report is therefore relevant to individual property owners 
as well as entities with larger assembled landholdings. Finally, the study lays 
out a number of action items, including revising the master plan and zoning 
bylaws to implement recommended mitigation strategies.

The study is an extremely valuable resource for the town, the BFDC, cur-
rent property owners, and potential investors. The study’s value has been 
proven by the experience of the National Marine Life Center (NMLC), the 
first entity to launch a redevelopment project in the downtown district.

The NMLC, founded in 1995 as a nonprofit marine animal hospital with 
an educational and science component, had selected Bourne’s downtown 
district for a hospital and educational center because of the available space 
close to the waterfront—a rare resource on the Cape. The town, eager to 
attract the project, sweetened the deal by offering a long-term lease on an 
old oil-transfer station property donated by ExxonMobil.

When existing buildings on the site succumbed to structural damage 
brought on by years of neglect, efforts to renovate those structures shifted 
to the opportunities provided by new construction. NMLC’s architects used 
the Flood Hazard Mitigation Study to revise the master plan for the project 
and work creatively with the new floodplain zoning regulations to design 
elegant solutions. Rather than putting the buildings on stilts and surround-
ing them with floodwalls, the new plans (see Figure 8.5) play with finished 
floor elevations, providing multiple levels for uses with varying flood-level-
height requirements (Zagzebski 2009). More information on this project can 
be found at www.nmlc.org.

Figure 8.4. One comprehensive design strategy proposed by the Flood Hazard Mitigation Study is to relocate the downtown 
center to higher ground outside the 100-year floodplain.
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The MSSC and the town hope that this redevelopment project might be 
the catalyst for additional reinvestment in the downtown. Moore describes 
downtown property owners as being in a “wait-and-see mode” after decades 
of depressed values and little activity. As Sallie Riggs (2009), BFDC’s execu-
tive director, sees it, the MSSC “needs to financially and psychologically get 
people over that hump.” The Flood Hazard Mitigation Study goes far in 
educating potential investors about the status and requirements applicable 
to downtown parcels.

The study was also incorporated into a BFDC-commissioned vision plan 
for the downtown area (Stantec Planning and Landscape Architecture 2008), 
which used it to shape recommendations for downtown redevelopment. 
These included setting aside V zones as off-limits to new development, 
refocusing the central business district toward the eastern end of Main Street 
(where only one to two feet of extra elevation is required for floodproofing), 
and exploring ways to raise sections of Main Street and create multilevel 
mixed use buildings with parking below, retail and outdoor decks on the 
second and third floors, and residential above. (See Figure 8.6.)

The plan’s Action Plan and Implementation Schedule calls for adopting a 
floodplain-permitting assistance program and encourages use of the Flood 
Hazard Mitigation Study by downtown property owners. According to Ted 
Brovitz (2009), the planner who headed the study, Bourne is unusual among 
the historic New England towns he has worked with in its willingness to 
look at its downtown as an “open book.” Residents and officials have faced 
the reality of existing constraints in order to envision a new and different 
future for their downtown.

Figure 8.6. The Vision Plan produced for Downtown Buzzards Bay envisions renovation of existing structures, such as the 
Christopolus Building shown here, to comply with floodplain regulations.
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A further product of the visioning process was a proposed downtown-
district zoning bylaw implementing a form-based code to guide mixed use 
redevelopment according to smart-growth principles. The town approved 
the bylaw in October 2008, making Bourne the third town in Massachusetts 
to incorporate a form-based code. Now the MSSC is working on expediting 
the permitting process for downtown projects, as well as helping investors 
overcome the costs of rehabilitating their existing structures to meet the new 
flood mitigation requirements. Possibilities suggested in the Vision Plan 
include revolving loan funds or tax relief for flood improvements.

Lessons for Others
Bourne’s experience can provide valuable lessons for other communities. 
Bourne is not unique in having significant areas located in known hazard 
zones. Developers and public officials alike recognize that building in these 
areas is not ideal, but there are few options, due to physical and economic 
constraints.

According to Moore, the most important thing a community can do to 
address hazard mitigation is to be aware of the current situation and what 
can be done to mitigate existing hazards. When current landowners have 
questions or potential investors voice concerns about flood hazard issues, 
the town’s Flood Hazard Mitigation Study provides information and recom-
mendations (Moore 2009).

From the developer’s viewpoint, the Flood Hazard Mitigation Study 
demonstrates that there are creative, sound, cost-effective strategies for 
development that accord with strict flood-hazard mitigation requirements 
(Zagzebski 2009). Financial incentives for flood mitigation improvements 
may only improve the outlook (Riggs 2009).

From her regional perspective, Justus sees Bourne as unique in tying eco-
nomic development to hazard mitigation through the efforts of the MSSC. 
“Hazard mitigation is an economic development issue—it doesn’t make 
sense to invest in redevelopment if hazards will ultimately endanger your 
investment,” she says. She credits the economic development community 
for generating more buy-in and interest in hazard mitigation than the town 
planner and emergency manager were able to achieve on their own (Justus 
2009). With the state building code’s flood-resistant construction upgrades, 
the town’s recently strengthened floodplain regulations, and the downtown 
Flood Hazard Mitigation Study, Bourne is working to ensure that the miti-
gation of natural hazards will play a large role in the redevelopment and 
economic revitalization of its downtown.

MORGAN COUNTY, UTAH
rebecca Little Leitschuh
Imagine you are the county planner or an elected official in a small, rural 
community that has just experienced a landslide within one of its new 
subdivisions. The land has already been platted and sold for development, 
but you have the responsibility to protect residents’ welfare and lives. A 
building moratorium is not a realistic long-term solution politically, and it 
would likely result in a lawsuit over private land rights. In an attempt to 
protect residents, their property, and public improvements while not strictly 
prohibiting development of any lot, you create an ordinance requiring prop-
erty owners in known hazard areas to submit a geologic hazard report prior 
to receiving a building permit. This report must be prepared by a licensed 
geologist and detail proper design and construction practices to safeguard 
against potential risks. This seems like a successful way for the municipal-
ity to gain control over potentially hazardous development practices, while 

The State of Utah requires 
adherence to the follow-
ing by local jurisdictions 
potentially affected by 
hazard mitigation:

• Pre-Disaster Mitigation Plan

• Emergency Operations Plan

• International Fire Code

• Wildland Urban Interface Code

• International Building Code

• County Comprehensive Emer-
gency Management Plan

This case study focuses on the 
following documents for Morgan 
County:

• Morgan County General Plan

• Eight area plans, included in the 
general plan

• Sensitive Areas District documents

• Geologic Hazards Ordinance

• Subdivision Design and Regula-
tions

In addition, the following indi-
viduals were interviewed:

• Brad Bartholomew, Mitigation 
Planner/Recovery Officer, State 
of Utah

• Sherrie Christensen, Community 
Development Director, Morgan 
County

• Grant Crowell, AICP, Director 
of Planning and Development 
Services, Morgan County

• DeeEll Fifield, Pre-Disaster Miti-
gation Planner, Wasatch Front 
Regional Council

• Dave Manning, GIS Specialist, 
Morgan County

• Linda Manning, Director, Morgan 
County Historical Society

• Jana Peay, Morgan County Lib-
rarian ◀

s
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guaranteeing property owners the right to develop their land in a safe man-
ner, subject to a number of pertinent conditions.

Now imagine that you are the owner of one of these lots, a parcel in a new 
subdivision in the bucolic hills, surrounded by a panorama of streams, trees, 
and small-farm agriculture. However, after purchasing this land with the 
intention of building your home on it, you are informed that you will now be 
required to pay for an additional report and the cost of its review, complete 
with mitigation measures. Only after the county approves your report can 
you receive a building permit. You have submitted multiple revised reports, 
worked with multiple engineers and geologists, and $30,000 later the county 
still refuses to issue you a building permit because their geologist holds that 
the findings in the report are not supported by adequate data and that the 
report is incomplete.

This scenario confronted Morgan County, Utah, in 2005, when a sub-
division in the Mountain Green area, zoned for residential development, 
became the scene of a slow-moving, deep-seated landslide that damaged 
the proximal properties. The landslide triggered more proactive planning 
and new mitigation policies, but the retroactive application of the policy 
has polarized the community and provided a valuable lesson for planners 
and elected officials. According to Grant Crowell, Director of Planning and 
Development Services for Morgan County, “The story has been the struggle 
with the moral issue of what should we do when we see things move, and 
what is fair, and at what cost?”

Background
Morgan County lies in Utah’s Wasatch Mountains. A river valley surrounded 
by lush mountains, its 13 streams eventually enter the Great Salt Lake via 
the Weber River. However, the natural geologic and climatic events that 
engender this beauty also bring natural hazards, which are compounded 
by the presence of humans.

Morgan County is under considerable development pressure because of 
its natural beauty, open land, opportunities for recreation (Figure 8.7), and 

Figure 8.7. Fly-fishing in Morgan 
County
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proximity to highly developed Salt Lake City, 30 miles to the southwest. 
This is a recent trend, since the county has been fairly inaccessible and 
unpopulated throughout its history due to the steep mountain peaks and 
narrow river valleys. To this day, its roads are mostly two-lane, except for 
the main arterial of Interstate 84.

The county population was only 8,357 in 2007. Most adult residents work 
outside the county.There is only one major industry at present, Holcim 
Cement, on Lost Creek Road, which recently required reconstruction sig-
nificant enough to use up the county’s entire allocation of highway funds 
for three years. Given the choice between improving roads countywide and 
jeopardizing access to the largest tax-contributing industry, the county opted 
to rebuild Lost Creek Road in the summer of 2009.

Morgan County is susceptible to a variety of natural hazards and faces 
an increasing threat of more significant disasters if development increases 
in high-hazard areas. According to the Wasatch Front Natural Hazards Pre-
Disaster Mitigation Plan, the county is at highest risk of a “catastrophic” 
earthquake (Wasatch Front Regional Council 2003). Four earthquakes have 
been detected since 1953, but because of their minimal intensity and the 
limited number of built structures in the county, little damage has occurred. 
Flooding is another hazard Morgan County faces, from cloudbursts, heavy 
snowfall runoff, and the possibility of one of its two major reservoir dams 
rupturing. This last possibility is projected to cause the greatest economic 
loss and loss of life. The county also faces a wildfire hazard, though it is 
of relatively minimal concern as the population in the wildland-urban 
interface is small. Finally, the county is highly vulnerable to landslides in 
specific areas.

The Mountain Green area was designated as prone to landslides in the 
1970s, but in the late 1990s a developer worked with a former state geolo-
gist who reported that conditional use permits would sufficiently mitigate 
landslide risks (Christensen 2008). The developer thus gained approval to 
plat and develop the land. However, in 2005 the land began to slide, affect-
ing three homes and additional vacant lots on Creekside Drive (Figure 8.8).  
Although only three structures were damaged, had more houses been com-
pleted the impact would have been felt across three subdivisions, totaling 
about 100 lots. Because the landslide was slow moving, it took the county 
a year and a half to collect enough evidence to condemn the compromised 

Figure 8.8. In this diagram of the 
Creekside landslide, the areas in red 
show where movement occurred.
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residences. The county’s Planning and Development Services Department 
was confronted with the problem of keeping residents safe, even removing 
some from harm, while not provoking takings claims.

The planning department thus introduced a Geologic Hazards Ordinance, 
which met little initial resistance because it provided fair opportunities for 
owners to prove their lots were sound through engineering geologist reports 
and mitigation plans. However, according to Grant Crowell, the ordinance 
has turned politically difficult. He says, “We had to hire geologists, and we 
had to require property owners to pay for geologists,” which turned into a 
“battle of the experts.” In addition, the county council was concerned with 
the financial burden placed on property owners. Crowell says that a “bal-
ancing point between regulations and rights” must be found and that the 
paradigm would be different in rural areas than in urban ones. Because the 
developer deflected the conditional use requirements onto the individual 
home owners instead of addressing the natural hazards in the subdivision 
development plan, the home owners were stuck with the land and the costs 
of the necessary engineering measures to gain approval to build. Moreover, 
home owners faced the possibility of never qualifying for a building permit 
because of physical or financial limitations. Property owners were sold a 
lemon but could not necessarily afford enough sugar to make lemonade.

The county is trying to reconcile some of the problems that grew out of 
the geologic hazards ordinance through a second draft of the code, which 
includes pages of evaluation techniques and technical references, so as to 
set more specific parameters and standards for the report. Crowell says the 
county council remains conflicted, but he hopes it will take an informed posi-
tion and continue to support the staff that must implement what it passes.

The case of Morgan County demonstrates how small local governments 
with minimal staff and a low tax base can integrate components of hazard 
mitigation into their planning. Beyond the geologic hazards ordinance, the 
county incorporates risk-reduction practices throughout its general plan, with 
mitigation objectives and strategies included in chapters on the environment, 
land use, community character, and public services. Morgan County further 
prioritizes hazard mitigation techniques by developing implementation tools, 
like codes and ordinances, to regulate development in designated high-risk 
areas. Finally, because Morgan County consistently prioritizes the community 
vision of protecting farmland and open space, it indirectly connects residents’ 
values to mitigation, thereby gaining more public support.

Planning Staff
The Morgan County Planning and Development Services Department 
consists of four staff members, whose duties include code enforcement, 
GIS, planning-commission meeting administration, and the creation and 
implementation of plans. The department is responsible for ensuring that 
the zoning code, ordinances, and development review policies support the 
goals and objectives stated in the Morgan County General Plan. The planning 
staff holds meetings with those directly affected by changes to the county 
code or the implementation of new regulations. They have found that public 
support is more readily gained by fully explaining in an open setting how 
these changes protect residents’ lives, property, and community values. For 
example, the Wildland-Urban Interface (WUI) building standards, which the 
county adopted in 2007, were met with little resistance from home builders 
and developers because residents recognized their increased safety and 
developers recognized the increased desirability of safer buildings. The State 
of Utah has promulgated the WUI code since 2005 with a carrot-and-stick 
approach by withholding funds for hazards-related activities in counties 
that fail to adopt the code.
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Hazard Mitigation
The sections that follow introduce some of Morgan County’s efforts to miti-
gate damages to life and property. Morgan County consistently employs 
two tactics: generating action items to reduce risk while demonstrating an 
allegiance to community character and vision.

Community Vision
Morgan County’s general plan establishes a community vision that pro-
motes policies in accord with the community character. The vision reflects 
the values of the first settlers who relocated from Salt Lake City to the more 
remote area in the 1880s and braved the risks for the accompanying benefits 
of open space, privacy, and fertile land for agriculture. The community 
vision focuses on preserving the county’s rural and agricultural integrity in 
the face of recent development pressures, thus prioritizing rural character 
as the overarching policy goal. According to the general plan, “Growth will 
come and must be compatible with the rural, residential, agricultural, and 
small-town character of Morgan County” (Morgan County 2007).

However, while this vision is shared by longtime residents, mostly descen-
dants of the original settlers, it conflicts with the vision of newer, exurban Salt 
Lake City residents who are attracted to the beauty of Morgan County and 
access to recreational activities like skiing and fishing. These new inhabit-
ants favor policies promoting development of infrastructure, expansion of 
services such as schools and waste removal, and creation of subdivisions. 
Thus, the community values in the general plan do not fully represent the 
values of the entire community.

Nevertheless, the community vision does help reduce exposure to risk 
by discouraging development that compromises natural resources, open 
space, and natural beauty. This includes anything that would reduce the 
scenic beauty (e.g., building on fault lines, which form the ridges that pro-
trude from the forest cover) or quality of life (e.g., impairing clean air, clean 
water, or public safety). Additionally, it protects environmental resources 
(e.g., water quality, environmental corridors, hillsides, open space, soils, 
wetlands, and floodplains), which sometimes help minimize hazards such 
as flooding, erosion, and landslides. Also, because the community vision 
encourages policies that allow farmers to stay on their land, it has the effect 
of suppressing residential subdivisions. The community vision statement 
also demands that new development and growth pay its own way for 
infrastructure expansion. While no enforcement mechanism is offered, 
this disincentive could serve to slow the conversion of land. Overall, the 
community vision slows the rate of subdivision and lessens the population 
exposed to risks within sensitive areas.

Comprehensive Planning
The approach to hazard mitigation in Morgan County’s general plan is 
notable for two reasons. First, its goals commonly address natural hazards 
across subject lines, from community character to land use to public services 
and facilities. The environment chapter is even more robust, including 
holistic coverage of all risks and descriptions of different stakeholders. It 
succeeds in including mitigation measures in environmental concerns such as 
aesthetics, quality of life, or riparian corridors. Second, the goals and policies 
are implemented into action items. Here is a summary of broad mitigation 
themes that appear in the general plan.

Development. The general plan includes four different degrees of 
mitigation relating to development. Individually and combined, they keep 
subdivisions and expanding infrastructure out of sensitive areas and rural 
land, some of which is also risk-prone.
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• Agricultural operations given high-priority use of land. Encourages farmers 
and ranchers to stay on their land. Preserves grazing land that was previ-
ously left undeveloped because of the hazardous nature of the land (e.g., 
landslides).

• New development and growth must pay own way for infrastructure expansion.  
Introduced in the Community Vision statement, but no elaboration on 
how this is to be implemented.

• Memorandum of understanding. Written agreement that rural property 
owners must sign setting expectations for levels of service. This memo-
randum says that the county will not provide urban levels of service to 
remote areas.

• All future development on least-sensitive areas of the lands involved. The method 
of selecting “sensitive areas” is not defined.

Hillsides. Hillsides are attractive locations on which to build homes 
because of their beauty and remoteness, but they may also be susceptible 
to wildfires, landslides, and earthquakes. Morgan County has established 
hillside standards that prevent future construction from compromising 
soil stability or placing homes on “scenic views” or high-risk overhangs. 
The standards also require professional studies to ascertain the risks and 
determine appropriate mitigation measures.

• Discourage development on hills and ridge lines. Prevents obtrusive devel-
opment. While the rationale is aesthetic, it omits building on precipices, 
some of which are susceptible to earthquakes and landslides.

• Prohibit development on natural slopes of 25 percent or greater and on unstable 
soils. This includes areas of slope instability or with avalanche history.

• Require geotechnical studies in areas of soil instability.

• Develop hillside grading ordinance. Intended to minimize hazards of erosion 
and slope failure; there are no further details in the general plan.

Figure 8.9. View of Morgan Valley 
from a hillside
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Vegetation. Vegetation regulation relates to hillside standards but also 
applies to the broader community. It can be used as a mitigation measure 
before, during, and after development by requiring specific types of vegeta-
tion to prevent erosion or wildfire and by mandating the preservation of 
existing vegetation in a new development.

• Must preserve or create adequate buffers along all waterways and wetlands. 
While aimed at aesthetics and water quality, preservation of buffers 
contributes to soil stability, especially on steep terrain. The vegetation 
up-slope from the development is a more important consideration than 
that between development and a waterway.

• Retain the maximum amounts of existing vegetation stands. Areas with 
sensitive lands must be designated before construction and remain 
undisturbed. Straight-line removal is discouraged via a focus on preserv-
ing native vegetation. Existing vegetation stabilizes soil and minimizes 
erosion, which could be exacerbated by development.

• Adopt logging standards on private land to minimize adverse impacts. Standards 
may minimize soil erosion and sedimentation on land not managed by the 
county, which in turn may reduce stormwater runoff and landslides.

• Require fire-resistant landscape buffers or zone buffers in high-risk hazard areas. 
These include the careful spacing of shrubs and trees, clearing of fuels 
such as dead trees and leaves, and selecting fire-resistant vegetation as 
identified in Firewise Communities publications.

Waterways. Morgan County does not make many references to flood 
mitigation or even its vulnerability to flooding. Although the county is 
susceptible to riverine flooding and the potential collapse of any major 
reservoir, in the absence of such disasters the county has adopted second-
ary flood-mitigation measures that directly address clean water, wetland 
preservation, open space and recreation, and drainage patterns. The county 
succeeds in incorporating some mitigation measures in the form of auxiliary 
goals like prohibiting development in moderate- to high-quality wetlands 
and promoting only open space and recreational uses in flood zones. The 
county and the general plan need to address directly the fact that parts of 
the community are in the floodplain and that the dams, currently credited 
with mitigating flooding, may rupture or be breached (Figure 8.10). To the 
county’s credit, meetings are being held to discuss this possibility. Also, the 
state is completing a dam breach assessment.

Interagency Cooperation. In addition to including mitigation in multiple 
goals, topics, and chapters, the plan creates the opportunity for diverse 
agencies in the county and region to work collaboratively.

• Establish a monthly interagency plan review meeting. Multiple agencies review 
and comment on proposed development plans.

• Coordinate minimum fire-safety standards among local fire districts and wildland 
fire districts. Compare building-code requirements, emergency vehicular 
ingress and egress access, response times, and fire-resistant landscaping 
in efforts to collaborate, sharing established best practices.

• Implement procedures so Public Safety Department can offer input on all plan-
ning projects.

Implementation Tools
The planning department is successfully implementing many objectives from 
the general plan that promote mitigation through the creation of a sensitive 
area district and adoption of a geologic hazards ordinance and subdivision 
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design standards and regulations. All of these include mandatory techni-
cal reports, mitigation action plans, suggestions for improvement beyond 
the requirements, the involvement of multiple departments, and funding 
sources. These are the policies and procedures that realize the goals and 
objectives supporting the community vision.

Sensitive Area District. The purpose of the Sensitive Area District is to 
permit the use of property while requiring design solutions that avoid nega-
tive impacts on sensitive natural areas and provide protection from adverse 
natural forces and hazards. Development in geologic hazard areas must:

• Have access roads to building lots free of geologic hazard

• Not build on fault scarps

• Not allow public improvements in landslide areas unless properly sta-
bilized and paid for by the developer

• Address on each site within a subdivision:

° Debris flow hazards, including past and future estimates

° Slope stability, including static and dynamic conditions

• Be reviewed by the county planner, engineer, or building official, but 
applicants may request a third-party review, paid for by the developer

Figure 8.10. In this map showing 
Morgan County dam inundation 

risk, the dam inundation areas are at 
top left, near the red dots indicating 

high-hazard dams.

State of Utah 
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Subdivision Design and Regulations. General:

• In areas where topography limits safe access to public rights-of-way or 
where environmental damage and erosion need to be mitigated, resi-
dences are permitted to share driveways, serving up to four homes so as 
to provide an ingress and egress point safe from landslides. The slope of 
these driveways is regulated according to driveway length.

• The susceptibility of public utilities to damage from high winds, fire, 
earthquakes, and ice is a concern. Morgan County requires utilities to be 
buried in new subdivisions, and the developer is responsible for their 
installation. This serves to minimize public funding of development in 
new, possibly more costly areas and also to discourage developers from 
expanding into hazardous areas.

• Developers must include in the concept plan a soils and geologic map 
displaying hazards, stormwater disposal facilities, and a preliminary 
environmental impact assessment.

Fire:

• Development will not be approved if it would hinder firefighting or 
emergency-service capabilities due to its location or proximity to notable 
fire hazards (e.g., size, building materials, vegetation).

Flooding:

• No development is permitted in the floodway except gravel roads.

• All sewers and water systems in flood hazard areas must be installed 
or replaced with systems that minimize possible damage, including 
discharge and infiltration during a flooding event.

• All subdivisions must guarantee that the lowest floor of the building, 
including the basement, is constructed at least one foot above the 100-
year base-flood elevation. In high-water-table areas, basements may be 
prohibited.

Figure 8.11. Quartet of photos 
depicts aspects of Creekside landslide
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• A geotechnical engineer must investigate the groundwater impacts from 
development. Under no circumstances shall groundwater discharge into 
sanitary sewers, which would require increased storage and treatment.

Seismic:

• The Sensitive Land Regulations reinforce all the regulations introduced. 
A subdivision or a lot that is located on or adjacent to a fault line or es-
carpment must have two or more access roads. The zone of deformation, 
which is a nonbuildable area, must be marked on the design plat in red 
one-inch letters as “EQ HAZARD AREA.”

Geologic Hazards Ordinance. The county found “compelling, countervail-
ing public interest” to develop this ordinance. It specifically identifies three 
subdivisions with known geologic hazards and replaces a controversial build-
ing moratorium with new regulations and review for permits. All property 
owners in the identified areas seeking a building permit for a single dwelling 
on an already approved lot must complete a geologic hazard report. The fol-
lowing requirements apply:

• An engineering geologist must identify all hazards and recommend how 
to mitigate them on the property, if it is possible to do so.

• The owner must submit the report, including a mitigation plan, to two 
separate groups of reviewers:

° The county engineer, planner, or building official

° The Geologic Peer Review Board (GPRB), which is staffed by three 
professionals (e.g., engineering geologists, geotechnical engineers, or 
other qualified persons).

 The cost of the peer review is paid out of a $5,000 deposit the property 
owner makes at the start of the review process. While this creates the 
opportunity for landowners to prove their land is developable or prop-
erly mitigated, it makes them seriously consider whether there is less 
hazardous—and less expensive—land on which to build.

• If the GPRB grants a building permit, the owner must use the original 
engineering geologist to demonstrate construction compliance. For the 
final certification of occupancy, the owner must provide a Letter of Accor-
dance from the engineering geologist.

• The owner is to run a notice with the land indicating that the parcel is in 
a geologic hazards area and that a report is on file with the county.

Lessons
All government officials, planners among them, assume the responsibility 
to keep a community safe. In light of Morgan County’s hazards, the plan-
ning department works to protect residents without jeopardizing property 
owners’ rights. With a limited tax base, it must minimize mitigation program 
costs. While Morgan County’s actions are not the most innovative, they 
address all possible local hazards through a variety of tools and are able to 
make connections between the community’s vision and hazard mitigation. 
As Morgan County has discovered, hazard mitigation planning is not easy, 
straightforward, or always seemingly rational; the reality is that complica-
tions appear at every turn. Looking into the future, a more effective and 
less costly way to mitigate the impact of the county’s landslide activity is to 
prohibit platting land in any high-risk area. The ultimate mitigation tool is 
not an engineered mitigation plan but the analysis of whether development 
should happen at all.
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Chapter 9

Findings and Recommendations

James C. Schwab, aicp

Hazards of any kind—natural or otherwise—are almost never the public’s 
top planning priority except when a disaster is unfolding. It is far easier to 
focus on any number of issues affecting the daily quality of life in a com-
munity, including economic development, transportation, and what is 
built next to what or whom. The reality, however, is that hazards suffuse 
our lives and our development patterns. They inevitably constitute part 
of the background for many of the other priorities planners must address 
and should be a consideration when those issues are on the table. Ignoring 
them does not make them go away. Consequently, finding ways to integrate 
the consideration of hazards into routine planning discussions is the most 
effective way to ensure that they are addressed when the community is in 
the best position to forestall problems.

This chapter summarizes the upshot of the research in this report: what 
works, what does not work, and lessons for the road ahead that will lead 
to safer communities.

s
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WHAT WORKS?
Complementary Goals and Objectives in the Local Hazard 
Mitigation Plan and Comprehensive Plan
The best planning almost always starts out with clearly stated goals and 
objectives, understandable both to decision makers and the broader public. 
However, confusion can ensue in the treatment of hazards when the goals 
in one plan do not support those in the other or when the goals in a hazard 
mitigation plan are absent from the comprehensive plan. In addition, the 
hazard mitigation plan lacks the legal standing as a reference point for local 
land-development regulations that the comprehensive plan typically pos-
sesses. The signal, whether subtle or blatant, when coordination of plans 
is absent is that a community may not be treating hazards as a planning 
priority, especially in land-use planning. The best way to change that signal 
is to establish clear references in community plans to programs and plan-
ning activities addressing hazards and to use a hazards or safety element 
in the comprehensive plan and the local hazard mitigation plan to reinforce 
each other—something achieved in both Lee County, Florida, and Berkeley, 
California. Some communities have even used their hazard mitigation plan 
as an annex or appendix to the comprehensive plan.

Implementing Hazard Mitigation through Government 
Expenditures and Development Regulations
Even a comprehensive plan means nothing unless accompanied by some 
means of implementing its goals and objectives. This is most often achieved 
through public investment and by making and enforcing rules governing 
development. Goals and objectives that seek to minimize a community’s 
exposure to hazards most often need one or both of these types of imple-
mentation support. Bourne, Massachusetts, made its hazard mitigation 
study a go-to document for developers and the general public seeking 
information and strategies concerning local hazards, thus amplifying its 
importance for planning activities. Development regulations provide some 
teeth for enforcing a community’s decision to steer development away from 
hazardous areas. Allocating money for mitigation projects in the capital 
improvements or other capital budgeting program ensures that public invest-
ment is directed toward mitigating existing hazards. These investments can 
include the numerous property elevation, structural elevation, and flood 
control improvements implemented in Roseville, California; transporta-
tion improvements to provide more secure roads and bridges in the face of 
landslide and seismic hazards; and even safe rooms in public facilities in 
communities subject to tornadoes and windstorms.

Documenting Existing and Predicted Future Conditions and 
Raising Awareness of What Can Be Done about Them
Perhaps the most dramatic example of this principle is the use of build-out 
analysis by Charlotte and Mecklenburg County, North Carolina, to determine 
how growth under the existing zoning code would affect floodplain boundar-
ies, flood elevations, and consequent damage patterns in future floods. Such 
innovative planning helps decision makers and the public connect the dots 
between the current situation and a less well-understood future, making it 
possible to agree on corrective measures to reshape development patterns. 
However, that initiative came from Storm Water Services and served as an 
input for reactive mitigation. Planners there did not seize the opportunity 
to fully integrate this information into the larger planning process, includ-
ing both comprehensive and area plans and scenario analysis for proactive 
mitigation, nor did they play an integral part in the hazard mitigation plan-
ning process. Equally important, hazard mitigation officials failed to bring 
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planners into the process of hazard mitigation planning. Mutual engagement 
could have made a great step forward even greater.

Mutual Reinforcement Between Hazard Mitigation and Other Planning Goals
Hazard mitigation shares essential values with many other planning goals 
that may prove mutually beneficial in terms of providing financial support 
or political will or both. Examples include public land acquisition or con-
servation easements for parks and open space in hazard-prone areas where 
allowing development would be more problematic. These actions tend to 
buttress the political support for hazard mitigation with support for the 
objectives involved. In Bourne and Roseville, the most effective tie seems 
to have been with economic development. Objective circumstances demand 
that making a community safe for investment is a literal proposition involv-
ing real hazard reduction through a variety of public mitigation strategies. 
In these cases, contrary to often-stated fears concerning development regu-
lations, hazard mitigation is not a threat to investment but a welcome mat, 
giving investors greater confidence in the outcome. Much the same could be 
said of developer involvement in the future land-use mapping undertaken 
in Charlotte/Mecklenburg County.

Sustaining Leadership for Hazard Mitigation
Most cases of successful integration of hazard mitigation into local planning 
activities require the commitment of political leaders and local champions 
to sensible priorities for hazard mitigation. Invariably, someone or some 
group needs to exert leadership on the issue in order to enlist public sup-
port. In Berkeley, Lee County, and Roseville, leaders frequently pressed an 
agenda that could have lain dormant. In Bourne, the commitment of the 
town planner ensured creation of a local hazard mitigation plan when the 
opportunity arose, and the local economic development corporation’s back-
ing of the issue has given hazard mitigation a greater audience than it had 
before. Over time, the assumption of this mantle can become more routine 
and predictable, though never entirely guaranteed. But consistent leadership 
does tend to build political will in the long run.

Strong Culture of Preparedness and Mitigation
One result of consistent leadership can be the gradual development of a 
strong local or regional culture of preparedness and mitigation. Once the 
public accepts hazard mitigation and preparedness as essential elements of 
civic culture—as seems to have happened in Roseville and Bourne—other 
benefits flow from that cultural change. Berkeley has such a culture, which 
presumably makes it easier to learn about and accept challenging realities 
concerning local hazards. It has converted this public determination into 
forward-looking policies in its general plan to address hazards in its land-
use planning. In a similar vein, Bourne seems to have accepted the need to 
mitigate local flood hazards under less-than-ideal circumstances.

Using External Drivers As Leverage While Focusing on Community Needs
State and federal laws contain a number of incentives and mandates for 
addressing hazards. These include the Disaster Mitigation Act of 2000 and 
other provisions of the Stafford Act, state planning and zoning enabling laws, 
and a host of other outside influences that may affect hazards. Planners can 
use these laws and programs to build local support for hazard mitigation 
and even to build a culture of preparedness and hazard mitigation. Plan-
ners can use incentives and requirements as justifications for giving hazards 
higher priority, and they can show how they increase local public safety. 
Certainly, the fact that DMA has induced almost 20,000 communities (as of 
March 2010) to adopt approved local hazard mitigation plans is substantial 
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evidence that the carrot offered by the federal government—eligibility for 
hazard mitigation grants—has had significant influence on local behavior. 
The challenge for planners is to establish local capacity in such a way as to 
build local disaster resilience with the aid of such state and federal laws, 
rather than view them as yet another unfunded mandate.

Proactive Outreach and Stakeholder Involvement in Planning
A strong public culture of support for hazard mitigation depends on involve-
ment. The best way to build involvement is through a proactive outreach 
program, aimed at key stakeholders, by both planners and allied profes-
sionals. Charlotte/Mecklenburg County demonstrated the strength of this 
approach when it incorporated future land-use projections into its floodplain 
mapping program. Local officials there strengthened public commitment to 
flood mitigation goals in large part by making sure that all parties understood 
how the information was derived and believed in the conclusions drawn 
from it. The case of Roseville demonstrates that another element of success in 
this regard is consistent, effective communication with the public. Berkeley 
further illustrates that, with the culture of preparedness and mitigation in 
place, widely shared public discussion of mitigation priorities allows citizens 
to preserve the best of their local community character while simultaneously 
achieving effective hazard mitigation.

WHAT DOES NOT WORK?
Procrastination
Postponing the confrontation with reality that hazard mitigation planning 
entails is simply unsound public policy. Tomorrow may be the day when an 
earthquake strikes, a flood inundates, or an unstable hillside tumbles and 
falls. More important, as the case of Lee County shows, even a comprehen-
sive approach today cannot overturn years of unwise development. What 
has been built will remain until it is substantially remodeled, torn down, or 
destroyed in a disaster. For every community, today is the first day of the 
creation of the rest of its development pattern. Some of that pattern may 
involve redevelopment in existing built-out neighborhoods, but tragedy 
occurs when existing development proves unequal to the stresses of the next 
earthquake, hurricane, or flood. The best time to begin reshaping the current 
development pattern to create a more resilient community is now.

Failure to Involve Planners in Local Hazards Planning
When planners are not part of the process of preparing the local hazard 
mitigation plan, a serious disconnection occurs, reducing the likelihood of 
successful implementation. No one is at the table to discuss either the impli-
cations of hazard mitigation alternatives for land-use policy and planning 
or the effects of future land-use policies on community hazard vulnerability. 
Even if that plan is later incorporated into the comprehensive plan, the plan-
ning staff lacks the more intimate knowledge of the relationship of hazards 
to existing land use that would otherwise arise from their involvement from 
the outset. An entire series of other structural weaknesses in the local process 
of planning for hazard mitigation then flows from this initial mistake.

Failure to Engage Public Participation or to Communicate about Hazards
There are standards in the DMA approval process for public participation 
in the preparation of the local hazard mitigation plan. Federal standards 
are, however, a low common denominator; they are not the gold standard, 
which is being set by communities like Roseville, Berkeley, Bourne, and 
Charlotte. The goal is to build lasting public confidence in hazard mitiga-
tion as a meaningful and even essential priority for local planning. The 
public needs a sense of ownership of this priority, which can be achieved 
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only through involvement from the outset and an atmosphere of open and 
honest communication.

Investment in Redevelopment without Accounting for Hazards
One reason for thorough integration of hazard mitigation into the plan 
implementation process is to ensure that hazards are considered in area rede-
velopment plans and in site plan reviews, as well as in any planning activity 
affecting the quality of development. The failure to account adequately for 
hazards when vulnerable areas are developed sets the stage for disaster losses. 
In most cases, the up-front costs of appropriate mitigation in the original 
scheme would have been far less than the later losses. The rapidly rising costs 
of disasters caused by natural hazards were the impetus for passage of DMA in 
2000, before a decade of monstrous losses from disasters including hurricanes 
Rita, Katrina, and Ike; the Red River floods in North Dakota; floods in Iowa in 
2008; and numerous major wildfires in Colorado, New Mexico, and California. 
After such losses, it is almost inconceivable that communities would want to 
take a step backward. Planners and local decision makers need to consider 
those sensibilities in local redevelopment decisions.

Failure to Use Other Plans to Address Hazards
As noted in Chapter 5, communities typically develop a number of other 
plans besides the comprehensive plan. All of these plans—downtown, 
neighborhood, corridor, sewage treatment, transit, and water-quality plans, 
just to name a few—present opportunities to address hazard mitigation, 
often in a manner that would support and serve multiple objectives. Many 
of them involve significant public investment, if not redevelopment, and 
the public is increasingly unlikely to be tolerant of seeing its investments 
squandered through a failure to contemplate the consequences of natural 
and other hazards.

THE ROAD AHEAD
This final section is a brief road map not only for communities but for 
national policy, not in the sense of prescribing specific policies but in sug-
gesting a simple but broad set of principles for guiding policy development 
as it affects local planning.

Learn from Disasters
Disasters stemming from natural hazards are invariably cyclical—though, if 
anything, climate change is likely to worsen some of their impacts. The cycle 
may be long or short, depending on the severity and the nature of the hazard, 
but what has happened before can and will happen again. Unfortunately, it 
seems to be a part of human nature to try to avoid or ignore the implications 
of this truism. But good public policy is not written by ostriches. The com-
munities studied here all benefited from the willingness of public leaders 
to help reorient public policy by absorbing the lessons of experience, as a 
way of steadily building increased resilience into community institutions, 
managerial structures, and development patterns. Recent efforts in Florida 
to adopt postdisaster redevelopment plans offer one way to institutionalize 
the means of distilling those lessons by anticipating the challenges a com-
munity may face after a disaster and how to gain the greatest wisdom from 
what happens. Postdisaster redevelopment plans and recovery ordinances, 
in addition to local hazard mitigation plans, should always incorporate 
provisions for assessing the lessons learned from each disaster.

Start Change Now
Starting now to build pressure for change is clearly the obverse of procrasti-
nating. Even the voice crying in the wilderness eventually has some impact 
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on public awareness, but planners and allied professionals are usually in 
good positions to make their case with decision makers, given an arsenal of 
scientific detail and the historic evidence of past failures to act responsibly. 
Planners also have ethical obligations to help protect public safety. One 
principle in the AICP code of ethics states: “We shall have special concern 
for the long-range consequences of present actions.” Increasingly, modern 
knowledge of hazards underscores the salience of this responsibility, as Hur-
ricane Katrina showed all too poignantly. Climate change and sea-level rise 
will serve only to heighten this responsibility. Carpe diem.

Strengthen Integration of Hazards with Other Planning Activities
This responsibility permeates policy making at all levels of government. At 
the federal level, FEMA has latitude within the Stafford Act and its DMA 
amendments to achieve changes that motivate local governments in this 
direction. With each wave of updates, it should be possible to prod local 
governments a little harder to consider how their local hazard mitigation 
plans relate to other aspects of policy making and how various agencies and 
stakeholders can be further involved in helping to achieve this integration. 
It is not the job of the federal government to prescribe exactly how this gets 
done, and as the case studies suggest there is considerable room at the local 
level for creativity in achieving this integration. It may also be time for FEMA 
to reduce its reliance on emergency management channels in favor of using 
a broader network of professionals. The lively precedent of the NFIP’s Com-
munity Rating System suggests strongly that FEMA is capable of crafting 
creative incentives that work.

At the same time, state laws show considerable potential for encourag-
ing greater integration of hazards with other planning activities. Already, 
10 states require a hazards element in local comprehensive plans. It is not a 
large step from there to ensure that such elements could serve double duty 
as local hazard mitigation plans under DMA, by meeting both federal and 
state requirements or by requiring horizontal consistency between local 
hazard mitigation plans and comprehensive plans, just as they often require 
consistency between zoning and comprehensive plans. Since 1998, Florida 
has been encouraging local mitigation strategies that serve that purpose; 
California is also paying close attention to this issue. States are also in a 
position to provide technical assistance to local governments in crafting 
such plans and elements, and many provide significant technical assistance 
already, either generally or for specific hazards of statewide concern, such as 
the assistance of the Colorado State Forest Service with regard to wildfires 
and the provision of SLOSH maps for all of Florida based on high-quality 
Lidar elevation data. Moreover, regional planning agencies, which are typi-
cally creations of state government, are also in positions to provide such 
assistance. These agencies are often contracted to produce either single- or 
multijurisdictional hazard mitigation plans for local governments in vari-
ous states. Working with local governments to pave the way toward greater 
integration of such plans with other local planning activities would be a 
perfectly logical step, and both state and regional officials could assist in 
moving plan preparation in that direction.

Ultimately, however, the political will for such integration must be found 
at the local level, through the champions and policy advocates and plan-
ners who are willing to move the issue forward. They must keep placing in 
the minds of decision makers the simple principle that public safety—not 
simply meeting minimum requirements for hazard mitigation grants—must 
be their ultimate priority.
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Think Linkages
Creativity in many cases consists largely of associative thinking. It is a mat-
ter of discovering new connections between seemingly different ideas. It is 
realizing new ways to harness the strength of one idea to promote another. 
This report is ultimately all about establishing linkages among the often 
isolated plans for hazard mitigation and the everyday functions of most 
urban and regional planning. The way forward is to challenge ourselves 
to consider how the various parts of community planning may fit together 
in new ways to achieve goals valued by the entire community. The awards 
and accolades in planning tend to go to those individuals and communi-
ties who possess that creative streak and find new and imaginative ways 
to achieve those goals.

It is no surprise, then, that the small community of Greensburg, Kansas, 
captured the national imagination by combining reconstruction after a 
devastating EF-5 tornado with green building. Faced with a declining and 
aging population that was effectively homeless, civic leaders turned away 
from self-pity to embrace a grand vision of the future that combined a 
series of compelling public priorities in what can be called green postdisaster 
redevelopment. However, such redevelopment must include effective hazard 
mitigation in its principles, for there is nothing less green and more wasteful 
than destruction that did not need to happen. The point is not that Greens-
burg found the ultimate model for rebuilding after a disaster. Many of the 
circumstances are unique, as they always are. Green building initiatives 
have not yet always shown a great awareness of hazard mitigation. What 
is admirable is the willingness of local leaders to embrace a new combina-
tion of ideas; Greensburg’s new Sustainable Comprehensive Plan (www 
.greensburgks.org/recovery-planning/Greensburg%20Comprehensive%20
Master%20Plan%2001-16-08%20DRAFT.pdf) is nothing if not a blueprint for 
further creative thinking.

Community leaders need to think holistically about planning for hazards, 
identify opportunities and resources to achieve their goals, treat mitigation 
as an investment in protection of public and private investments, and seek 
synergies that achieve those results in the most cost-effective ways possible. 
Focusing on thinking linkages is perhaps the most exciting and potent way 
to get there.
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