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ABSTRACT 

 

According to the Disaster Mitigation Act of 2000 (P.L. 106-390), and the Federal 

Emergency Management Agency’s (FEMA) subsequent Interim Final Rule (44 CFR 

Parts 201 and 206), local governments are required to write and gain approval for a 

Hazard Mitigation Plan (HMP). Once the plan has been approved by FEMA, the 

authoring jurisdiction(s) is eligible to apply for and receive federal grant funding through 

programs such as the Hazard Mitigation Grant Program (HMGP) and the Pre-Disaster 

Mitigation Grant Program (PDM). A pilot study conducted on the completion of HMPs 

revealed that over 90% of plans were completed multi-jurisdictionally, although 

approximately two-thirds of local governments in the United States remain without plans. 

An examination of disaster management literature reveals that planning activities and 

specifically the role of multi-jurisdictional cooperation in these activities, remains poorly 

understood. The analysis presented in this dissertation includes that of the pilot study, the 

creation of a conceptual model of emergency management in the United States, and the 

results of a statistical analysis of the cost to single and multi-jurisdictional planning 

entities for the creation of a HMP. The results of the analysis indicate that the cost of a 

HMP varies significantly depending on four community factors, and can be approximated 

using a regression model. The recommendation is made that multi-jurisdictional planning 

efforts be highly favored over single-jurisdictional ones for cost-reducing purposes, 

particularly for those jurisdictions which experience a low frequency of natural hazards. 

Questions regarding the role of multi-jurisdictional entities in the mitigation of natural 

disasters are also recommended for potential avenues of future research. 
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CHAPTER 1 

1 INTRODUCTION 

1.1 History and Background 

Emergency management in the United States is a relatively recent endeavor for 

policymakers, practitioners, and academics. Prior to and during the Cold War, emergency 

or disaster management was almost exclusively a military pursuit; maintaining civil order 

and adherence to procedure in the face of an attack was regarded as the pinnacle of  

the practice (Quarantelli, 1987). Similarly, the federal government made little or no 

attempt at relief and reconstruction efforts in the aftermath of a natural disaster (Kreps, 

1990). It wasn’t until 1974, when Congress passed the Disaster Relief Act (P.L. 93-288) 

that a formalized process for establishing eligibility and receiving federal disaster aid 

through presidential declarations was created (Kreps, 1990). 

 Federal involvement in emergency management continued to evolve during the 

past half century, with the formation of FEMA in 1979 (Kreps, 1990), and amendments 

to the Disaster Relief Act of 1974 (P. L. 93-288) with the Robert T. Stafford Disaster 

Relief and Assistance Act in 1988 (Stafford Act) (P. L. 100-707) and the Disaster 

Mitigation Act of 2000 (P. L. 106-390).  Formal research on the topic also transitioned 

from military organizations to academic settings, especially within the social sciences. 

The terrorist attacks of September 11, 2001, and Hurricane Katrina in 2005, sparked 

renewed interest in emergency management, particularly in a systemic approach that 

integrated research from many disciplines and sought to design management capabilities 

that worked regardless of the type of hazard (see Appendix A for hazard definitions).  
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Two important changes in emergency management philosophy thus arose: first, 

being adequately prepared for a disaster can significantly reduce the cost of recovery and 

rebuilding for an affected area. Second, preparation for a given area should naturally fall 

to those who know the area best and would be the first to respond to a disaster: its local 

government and citizens. These concepts were incorporated into the Disaster Mitigation 

Act of 2000 (P. L. 106-390, § 322), and translated to FEMA’s Interim Final Rule (44 

CFR Parts 201 and 206). The policy requires that in order to be eligible for most types of 

federal disaster funding, a local entity must have a federally approved Hazard Mitigation 

Plan (HMP). Without one, the entity is not able to apply for federal disaster mitigation 

grants, and may not be eligible to apply for certain types of aid the aftermath of a 

disaster.  

After a transition period, the final deadline for having an approved HMP was 

November 1, 2003. A preliminary study was conducted to see if local jurisdictions had in 

fact met the requirements (Jackman & Beruvides, 2008, see Appendix B); it was found 

that as of November 2007, approximately one-third of active local governments in the 

United States had an approved HMP. The percentage is notably low, given the amount of 

time since the law passed, and the marked disadvantages of not having an HMP. 

However of the approved HMPs, approximately 92% had been completed by regional, 

multi-jurisdictional governmental entities.  

These preliminary findings provide the basis for this proposal. For reasons 

discussed in depth below, planning and preparedness within local government has 

traditionally been wrought with financial and cultural barriers. Multi-jurisdictional 

cooperation and the role of councils of governments (COGs) in preparedness remains 



Texas Tech University, Andrea M. Jackman, December 2008 

 

 3 

 

poorly understood; like general planning, it has been regarded as difficult to implement 

for cultural reasons. Yet clearly, based on the preliminary findings presented in Appendix 

B, regional government, in the form of counties or COGs, have produced nearly all of the 

HMPs in the country. There are several contexts that could be applied to gain a better 

understanding of this situation; the financial aspect has been chosen as a starting point. 

This dissertation quantitatively analyzes the cost of adhering to hazard mitigation policy 

within local and regional government, and to determine if and to what extent costs vary 

between single and multi-jurisdictional plans. 

 

1.2  Problem Statement 

Under the Disaster Mitigation Act of 2000, having a local-level Hazard Mitigation 

Plan that has been approved by the Federal Emergency Management Agency (FEMA) is 

critical for obtaining access to federal grant money for hazard mitigation. With an 

approved plan, a community becomes eligible to apply for a number of federal grants or 

assistance programs, regardless of whether the actual plan is effective at making the 

community more prepared for disaster. For these reasons- as a gateway to further funding 

opportunities with minimal standards for effectiveness- creating a plan would appear to 

be a wise investment for local governments. However, a preliminary examination of data 

from FEMA on completed Hazard Mitigation Plans (HMPs) has shown that 

approximately two-thirds of the country’s local jurisdictions remain without an approved 

plan (see Appendix B). Of the communities that do have approved plans, approximately 

92% of the plans are multi-jurisdictional (county-level or through a regional council of 

governments). When compared with the entire country, this indicates that individual local 
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governments rarely create and submit plans for approval as independent entities. Possible 

reasons for this are explored in this research within a financial context. 

 

1.3 Research Questions 

In a broad sense, the question posed by this research asks whether or not the cost of 

adhering to hazard mitigation policy is a reasonable demand on local or regional 

governmental entities; and, does this cost change as certain community attributes change? 

Initial analysis of FEMA records indicates that an active county government or 

membership in a COG increases the likelihood of having a Hazard Mitigation Plan, but 

gives no indication of why this is so. Reasons for this situation are investigated. 

 

1.3.1 First Sub-Question 

What is the cost of a hazard mitigation plan, and what characteristics of a 

government or its jurisdiction are the most influential in determining that cost?  

 

1.3.2 Second Sub-Question 

If certain characteristics are found to significantly influence the cost of a plan, 

how does that cost vary as these factors are changed, if at all? 

 

1.3.3 Third Sub-Question 

Is there a significant difference between the costs of a plan for a single jurisdiction 

compared to that of a plan created by multi-jurisdictional collaboration? If there is a 
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significant difference, does it hold as the influential characteristics of the planning 

jurisdiction(s) are changed? 

 

1.4 General Hypotheses 

In general, the hypotheses for this research state that certain characteristics of the 

planning jurisdiction(s) – physical, demographic, climatological, etc. – significantly 

influence the cost of writing and gaining approval for a hazard mitigation plan. Further, a 

quantitative relationship between the cost of planning for single and multi-jurisdictional 

entities can be demonstrated; specifically that the relative costs of each type of plan 

change as the aforementioned characteristics are changed. 

 

1.4.1 Research Hypotheses 

To mathematically test the general hypotheses, the following expressions are used. 

An explanation of the variables is given in Section 3.2. 

 

Hypothesis 1: 

There is significant interaction between at least one pair of independent variables. 

For each independent variable Xi and Xj, 

H0: There is no interaction between the two variables 

H1: There is a significant interaction between the two variables 
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Hypothesis 2: 

The mean cost of a HMP varies significantly as the value of an independent variable (Xi) 

changes. 

For each independent variable Xi, 

H0: k1 = k2 =…= kn 

H1: at least one ki is different 

Where ki = the mean of the ith group 

 

 

Hypothesis 3:  

The average cost of a HMP, as influenced by an independent variable, is different for a 

single jurisdictional plan than for a multi-jurisdictional plan. 

For each independent variable Xi,  

H0: ki for a single-jurisdictional plan = kj for a multi-jurisdictional plan 

H1: ki for a single-jurisdictional plan ≠ kj for a multi-jurisdictional plan 

Where  ki = the mean of the ith group 

kj = the mean of the jth group 

 

1.5 Research Purpose 

The purpose of this research is to gain a better, more clarified understanding of the 

financial burden on local and regional government for hazard mitigation planning. 

Planning, regional government, and multi-jurisdictional collaboration are poorly 
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understood components of their respective systems, yet appear to play a critical role in 

the implementation of mitigation policy.  

 

1.6 Research Objective 

The objective of this research is to attain the purpose stated in the previous section 

through quantitative, probabilistic analysis of the total costs of creating a HMP at varying 

levels of local and regional government, with respect to varying characteristics of that 

government’s jurisdiction. Using this analysis, this research provides an initial estimate 

of the average cost of creating a HMP for both single jurisdictions and multi-

jurisdictional entities; parameters are also identified to indicate when a single-jurisdiction 

can lower their planning costs by not participating in regional collaboration. 

 

1.7 Limitations 

Due to the limited availability of standardized data, this research only measures 

the costs of hazard mitigation planning for the three types of General Purpose 

Governments as defined in Section 2.3.1, and Councils of Government as defined in 

Section 2.3.2. Tribal and Special Purpose Governments, as well as those governments for 

outlying U.S. territories and protectorates were excluded.  

Cost data is limited to the values of planning grant awards, with appropriate 

inflation adjustments, beginning in 2002 when grants were first awarded for HMPs under 

DMA 2000. This was the first federal budget cycle under which planning aid could be 

applied for and received, and data was not collected on plans what were paid for without 
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federal aid. Additionally, this dataset represents the only cost data for HMPs that is 

currently available, and any further study of HMP cost will necessarily require the use of 

the same data, or extensive surveys of individual planning entities.     

 

1.8 Assumptions 

There are several assumptions made in this proposal. First, when describing a HMP 

as “approved,” it is assumed that the plan has gained final approval from FEMA, and that 

the submitting jurisdiction(s) is eligible for all possible grants. The approval process can 

take months to complete, often including state involvement with first submissions being 

returned with requests for corrections. If a disaster were to strike an entity during this 

transition period, a decision about funding would depend on the decision makers and the 

specific circumstances. For these reasons, only plans that have gained final approval 

status as listed by FEMA were counted in this analysis.  

A second assumption is that all approved HMPs are of uniform quality, regardless 

of their authors or reviewers. This assumption can be made because of the guidelines 

discussed in Section 2.3.3. Because only one set of guidelines exists for the HMP 

process, it can be assumed that all HMPs follow these guidelines and are therefore 

reasonably similar in structure and content.  

Because federal planning grant awards and subsequent local match rules were used 

to estimate the costs of HMPs, it was assumed that this total value is the total cost of the 

HMP. With regard to local match rules, the assumption is made that no multi-

jurisdictional plans meet the requirements for small and impoverished, as participation 

from even one regular jurisdiction would disqualify the grant recipient from the lower 
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match requirement (see Section 3.3.1). Additional expenditures by the planning 

jurisdiction(s) that go over the total grant value will not be considered as they are 

extremely difficult to track and measure, and would not occur under ideal planning 

conditions. It is further assumed that the grant awards are representative of costs incurred 

by planning jurisdictions that did not have outside financial aid. 

 

1.9 Relevance of this Study 

As discussed above, an increased public awareness of natural hazards has directed 

attention towards emergency management, and the practices of local, state, and federal 

government have fallen under close scrutiny. After the mismanagement of disasters such 

as Hurricanes Katrina and Rita of 2005, and the absence of preparation and warning for 

the 2004 Southeast Asian tsunami, the need for improved emergency management at all 

levels of society, for every type of disaster, became evident. The Disaster Mitigation Act 

of 2000 and FEMA’s Interim Final Rule have attempted to improve preparedness, 

specifically planning, within local government. As shown in Appendix B however, it is 

the multi-jurisdictional governmental entities that are having the most success with the 

hazard mitigation planning process. Understanding the costs associated with planning 

within local and regional government can lead to improved emergency management 

theory and practice. 

 

1.9.1 Theoretical Research Needs 

As shown in Section 2.2.1, emergency management has historically been treated 

as an addendum to other academic disciplines by researchers. By nature, emergency 
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management is a multi-disciplinary practice, and for these two reasons, primary theory 

development has been limited. One of the few theories to influence all levels of 

emergency management has been the Four Phase Model outlined in Section 2.2.2. As 

demonstrated in further sections, the Four Phase Model is in need of refinement and 

further definition. This dissertation seeks to further expand upon the framework provided 

by the Four Phase Model by dissecting the Preparedness phase and local government 

category. 

 

1.9.2 Practical Research Needs 

Appendix B provides preliminary findings on the national rate of completion for 

local hazard mitigation planning. With an estimated one third of the country’s local 

jurisdictions having an approved HMP, as measured four years after the original deadline, 

there is a need for a better understanding of the hazard mitigation planning process. 

Specifically, if the costs associated with hazard mitigation planning can be determined 

for varying levels of government, a practical estimate of planning costs for budgeting 

purposes can be made.  

 

1.9.3 Benefits of this Research 

Aside from determining the costs associated with approved HMPs, it is hoped that 

this research can draw more attention to the roles of regional government in emergency 

management. It is believed that municipal and township governments can alleviate a lot 

of their responsibilities by forming cost-beneficial relationships with county government 
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and COG entities. An approach to hazard mitigation planning that is cheaper and easier to 

implement can potentially lead to better overall preparation and resilience to disasters. 

 

1.10 Research Outputs and Outcomes 

In a broad sense, the intended outcome of this research is a quantitative 

demonstration of some of the approximate costs faced by local and regional governments 

in HMP activities. Prior to this dissertation, the cost of implementing hazard mitigation 

policy has yet to be measured (difficulties of measuring these activities are documented 

in Appendix C), and could potentially prove important in understanding the planning 

process in local and regional government. It is hoped that the results will provide a strong 

enough basis to make policy recommendations for improving the hazard mitigation 

process. 
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CHAPTER II 

2 LITERATURE REVIEW 

2.1 Introduction 

This chapter is divided into two sections: a history of emergency management as it 

pertains to this analysis, and a definition of terms to be used in this dissertation.  

Emergency management is a relatively new topic of study for the academic 

community, and as a result, the Four Phase Model of Emergency Management is one of 

the few primary theories that exist in the field. It has formed the basis for policy and other 

governmental action since its creation in 1979. At the state and federal level, policy 

changes have been frequent. The most recent changes included the requirement for each 

local governmental entity to have a federally approved Hazard Mitigation Plan (HMP) in 

order to be eligible for federal hazard mitigation grant money. At the local level, 

implementation of these requirements has been slow to develop. A multitude of reasons, 

including an ambiguity about preparedness, cultural resistance among traditional local 

officials to planning activities, and the complications of multi-jurisdictional cooperation 

have created barriers to HMP creation.  

In the second section of this chapter, local government and councils of 

governments (COGs) will be defined as they apply to this dissertation. Also discussed are 

the federal criteria for HMP approval, to provide a uniform basis of what is and is not 

required to be included in an HMP.  
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2.2 Primary Theories and Historical Background 

2.2.1 Emergency Management Prior to and During the Cold War 

E. L. Quarantelli, one of the leaders in disaster sociology, described the 

beginnings of disaster research as “almost exclusively supported by the U.S.A. military 

organizations with very practical concerns about wartime situations” (1987). He notes 

that these “organized research activities [occurred] from about 1950 to 1965” and their 

primary goals were civil organization in wartime situations, under the assumption that 

“morale is the key to disaster control,” and “effective disaster control includes the 

securing of conformity to emergency regulations” and “the reduction and control of panic 

reactions” (Quarantelli, 1987). The federal government took further action during the 

1950s by undergoing several reorganizations within the Department of Defense (see 

Kreps, 1990). Prior to, and during that time, the federal government was mainly 

concerned with civil defense, so that “private, voluntary agencies such as the American 

National Red Cross, the Salvation Army, and many others bore the primary responsibility 

for disaster relief; and state and local governments coped as best they could” (Kreps, 

1990). Federal assistance was available as an absolute last resort by way of “special 

assistance acts passed by Congress” (Kreps, 1990). However this system had been 

operating essentially without change since 1803, and due to its reactive nature, there were 

“frequent delays before federal assistance reached impacted areas, and the nature of the 

assistance was designated only for selected purposes” (Kreps, 1990). 

A noteworthy characteristic of early emergency management with regards to this 

dissertation is that activities such as the creation of a Hazard Mitigtaion Plan are 

conspicuously absent. A reactive war approach may seem antiquated and unnecessary 
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now, but it is essential to understanding the development and decisions of current 

sentiments toward planning within local governments. As will be discussed in Section 

2.2.4, the defense mentality is still the dominant approach to loss prevention at the local 

level, and helps to explain the incompletion described in Section 1.2.  

 

2.2.2 The Four Phases of Emergency Management 

In 1979, a report by the National Governor’s Association was published on the 

topic of emergency management, and defined the general practice as  

[A] state’s responsibility and capability for managing all types of 
emergencies and disasters by coordinating the actions of numerous 
agencies.  The comprehensive aspect of [emergency management] 
includes all four phases of disaster or emergency activity:  mitigation, 
preparedness, response, and recovery.  It applies to all risks:  attack, man-
made, and natural, in a federal-state-local partnership. (NGA 1979, as 
cited by Phillips, 2003) 
 

The four phases listed- mitigation, preparedness, response, and recovery- serve as the 

current model of emergency management, are widely utilized among practitioners, and 

are considered the starting point for all policy and program design for all types of hazards 

at all levels of government. The NGA Report included only suggested actions for each 

phase, which were not operationally defined until 1985: 

 

1 Mitigation- assessing the risk posed by a hazard or potential disaster and 
attempting to reduce the risk; 

2 Preparedness- developing a response plan based upon the risk assessment, 
training response personnel, arranging for necessary resources, making 
arrangements with other jurisdictions for sharing of resources, clarifying 
jurisdictional responsibilities, and so on; 

3 Response- implementing the plan, reducing the potential for secondary 
damage, and preparing for the recovery phase; and 

4 Recovery- reestablishing life support systems, such as repairing electrical 
power networks, and providing temporary housing, food, and clothing. 
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Recovery is assumed to stop short of reconstruction. (Petak, as cited in 
Waugh, 1994)  

 

The four phases are widely considered to be overlapping and cyclical. 

Mitigation activities occur in all phases of a disaster, and frequently are most 

evident during reconstruction, which has since been informally added by 

practitioners as a part of the recovery phase. As reconstruction and recovery near 

completion, lessons learned from these phases are incorporated into preparedness 

activities with additional mitigation in mind, which in turn are set aside when a 

response becomes necessary. 

This analysis will focus exclusively on the Preparedness phase because 

that is the category under which the authoring of a Hazard Mitigation Plan falls. A 

summary of literature for the other three phases is presented in Appendix D. 

According to the federal policy described in Section 2.2.3.1, response, recovery, 

and mitigation are all directed by state and local Hazard Mitigation Plans. 

Although risk assessment, defined here to be part of Mitigation, is a critical step 

in authoring a HMP, the entire process will be grouped into the Preparedness 

phase for simplicity. This is also due to the complex nature of risk assessment as a 

separate activity, and a tolerance for imprecision in the HMP approval process, 

outlined further in Section 2.3.4. Within the context of the Four Phase model, 

Preparedness and specifically plan creation at each level of government is 

described in the next section. 
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2.2.3 Planning for Disaster in Federal, State, and Local Government 

The role of local-level emergency planning within the national emergency 

management framework is one of great importance. Federal government provides 

direction and goals for local planners, but primarily serves as a financial supporter when 

governments are unable to meet these goals. Likewise, the state acts as a regional conduit 

between federal and local government, providing aid to its local jurisdictions as needed. 

This concept, known as shared governance, is a reflection of American attitudes about 

self-governance. In their book exploring policy implementation issues within the federal 

government, May and Williams cited, as an example of this mindset, the Elementary and 

Secondary Education Act of 1965, which marked the first time in U.S. history that the 

federal government assumed a direct funding role in public education (1986, p. 22). 

Although American government was deliberately designed in this fashion, May and 

Williams note the dilemma it can cause: 

On the one hand, federal officials have a strong stake in promoting 
hazard mitigation and preparedness but little direct control over the 
effectiveness of such efforts. On the other hand, in the aggregate, sub-
national governments and individuals owning property in hazardous areas 
directly control the effectiveness of mitigation and preparedness policies, 
but for the most part actions consistent with such policies are low on their 
list of priorities. (1986, p. 5) 

 
In the following sections, emergency planning at each phase of 

government will be discussed, with particular emphasis on local response to the 

recent federal demands for Hazard Mitigation Plans. 
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2.2.3.1 Planning at the Federal and State Level 

The policy that has shaped emergency management at all levels of government 

began in 1974 with The Disaster Relief Act. The primary goal of the Disaster Relief Act 

was to update the federal response and relief system described in Section 2.2.1, and to 

grant more power to the federal government to provide aid in the immediate aftermath of 

a disaster. In 1979, following the Disaster Relief Act, the Federal Emergency 

Management Agency (FEMA) was formed. While FEMA remains the national 

organization for emergency management, past structuring of the federal bureaucracy has 

shown that these institutions are frequently replaced. Predecessor’s to FEMA include: 

The Office of Civil and Defense Mobilization (1958), the Office of Emergency 

Preparedness (1961), The Civil Defense Preparedness Agency (1972), and finally the 

Federal Emergency Management Agency in 1979 (see Kreps, 1990). Each of these 

contained multiple sub-organizations concerned with different areas of emergency 

management, and operated within a wide range of government groups, from the 

Department of Defense (DOD) to Housing and Urban Development (HUD) (Kreps, 

1990). As a result of the terrorist attacks on September 11, 2001, FEMA was brought 

under the auspices of the newly created Department of Homeland Security (DHS); and 

after a controversial response to Hurricane Katrina in 2005, CNN reported that a 

congressional committee was calling for the abolition of FEMA (2006). 

After the changes made at the federal level during 1970s, policy continued to 

evolve through amendments to the Disaster Relief Act of 1974, with the Robert T. 

Stafford Disaster Relief and Emergency Assistance Act (1988), and the Disaster 

Mitigation Act (2000). Each amendment encourages localities to “focus on individual and 
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community infrastructures,” unless the disaster is beyond their ability to manage 

(Daniels, 2002). Further, “if the disaster exceeds the state’s capacity to respond… the 

state governor [is allowed] to request aid from the national government. The Federal 

Emergency Management Agency (FEMA) evaluates the request, prepares material for 

presidential approval, and coordinates the federal response” (Daniels, 2002). Local and 

state governments now officially bore the responsibility for emergency planning, 

although federal response capacity had been expanded. 

The Disaster Mitigation Act of 2000 was significant in both the broad history of 

emergency management, and the focus on planning within this dissertation. Unlike its 

two predecessors, the Disaster Mitigation Act by its own title was the first law to 

emphasize the mitigation and preparedness phases of the Four Phase model, rather than 

“relief” or “assistance” as before; this was achieved by expanding Section 404 of the 

Stafford Act, which authorized the Hazard Mitigation Grant Program (HMGP) as a 

means by which jurisdictions that had received presidential declarations of disaster 

could apply for and receive federal assistance for mitigation projects. An additional 

program, for Pre-Disaster Mitigation grants (PDMs), was instituted so that a presidential 

declaration was not a requirement to apply for funding directed at mitigation activity; 

however the application process is separate, nationally competitive, and less familiar than 

that of the HMGP and frequently the amount of money made available for funding 

applications through presidential declarations is substantially higher. In amending Section 

404 of the Stafford Act, Section 322(a) of the Disaster Mitigation Act required state and 

local mitigation plans to be in place before any applications were made to the HMGP: 

a condition of receipt of an increased Federal share for hazard 
mitigation measures…a State, local, or tribal government shall develop 
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and submit for approval to the President a mitigation plan that outlines the 
processes for identifying the natural hazards, risks, and vulnerabilities of 
the area under the jurisdiction of the government. 

 
 The Disaster Mitigation Act provided a legal foundation for FEMA to author an 

Interim Final Rule under the Federal Register (44 CFR Parts 201 and 206). The Rule 

provides specific clarification, based on the Disaster Mitigation Act, for receiving 

funding through FEMA under the HMGP. Beginning at the state level, a state can either 

have a Standard or Enhanced Mitigation Plan that will result in a 15% or 20% increase in 

HMGP funding, respectively. The state is also allowed to use up to 7% of the HMGP 

funding to cover the expenses of writing state, local, or tribal plans. As of November 

2007, 48 states have approved Standard Plans, 2 states are waiting for approval on 

submitted plans. Seven of the 48 states with approved plans have elevated their status to 

having approved Enhanced Plans. The Rule explicitly states that “[t]o be eligible to 

receive HMGP project grants, local governments must develop Local Mitigation Plans 

that include a risk assessment and mitigation strategy to reduce potential losses and target 

resources. Plans must be reviewed, revised, and submitted to us for approval every 5 

years” (p. 8847). Local Mitigation Plans are also referred to as Hazard Mitigation Plans, 

or Mitigation Action Plans, by FEMA and local planners alike; definitions for local 

government and plan criteria are listed in Sections 2.3.1 and 2.3.4 respectively. With 

regard to the role of multi-jurisdictional planning as the focus of this proposal, The Rule 

further specifies that “[m]ulti-jurisdictional plans may be accepted, as appropriate, as 

long as each jurisdiction has participated in the process and has officially adopted the 

plan. State-wide plans will not be accepted as multi-jurisdictional plans” [44 CFR § 

201.6(3)].  
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To encourage a fast response to the new local-level planning requirements, The 

Rule originally set a deadline of November 1, 2003. Prior to the date, writing plans and 

applying for funding through the HMGP could be done simultaneously. In October 2003 

the deadline was changed to November 1, 2004 with an amendment in the Federal 

Register, stating that “local governments must have an approved mitigation plan in order 

to receive project grants under any Notice of Funding Opportunity [including PDMs] 

issued after November 1, 2003 [fiscal year 2004 and later]” (p. 61368). It is interesting to 

note that the current system uses punishment, by way of limiting access to federal grants, 

to motivate local governments to create HMPs.  

 From this sequence of bureaucratic re-organization and policy implementation, it 

is clear that planning for disasters at the federal level is a matter of maintaining a reliable 

response and relief capacity, and passing the planning responsibilities to state and local 

government. This is not counterintuitive however, as local residents have a better 

understanding of their areas, and would be the first to respond during a disaster.  

 

2.2.3.2 Planning at the Local Level 

As society evolves and becomes more advanced, May and William’s quotation 

from Section 2.2.3 becomes more relevant. Recall that: 

On the one hand, federal officials have a strong stake in promoting 
hazard mitigation and preparedness but little direct control over the 
effectiveness of such efforts. On the other hand, in the aggregate, sub-
national governments and individuals owning property in hazardous areas 
directly control the effectiveness of mitigation and preparedness policies, 
but for the most part actions consistent with such policies are low on their 
list of priorities. (May and Williams, 1986, p. 5) 
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 Because of increased globalization, a community that was once relatively isolated 

might now house critical facilities for a distant parent company. Sociologist Arjen Boin 

notes how deeply systemic and interlinked society as become, allowing the effects of 

disaster to spread and multiply more rapidly than in the past, and stressing the need for 

improved local disaster planning: 

First, Western societies become increasingly dependent on complex 
systems to deliver most basic tasks ranging from garbage collection to 
national defense. Second, the various subsystems become increasingly 
tightly coupled, which means that a disturbance in one system rapidly 
propagates toward another. (2005, p. 202) 

 

 All levels of government participate in some way in all levels of emergency 

management, creating a complex system of interlinked activities. Ultimately though, the 

entire structure of emergency management in the United States, and within the Four 

Phase model, depends on preparedness at the local level. This concept is aptly utilized by 

planning requirements of the Disaster Mitigation Act and FEMA’s Interim Final Rule. 

Despite general consensus that local preparedness is essential, its execution has 

traditionally been of minimal quality, low priority, and host to a multitude of 

administrative problems. These are discussed in the following sections. 

 

2.2.3.2.1 What Constitutes Preparedness? 

Returning to the Four Phase model of emergency management proposed in 1979 

by the NGA, the report failed to provide definitions for the phases; instead, suggested 

activities were included. For the preparedness phase, the NGA recommended:  

Developing a response plan and training first responders to save 
lives and reduce disaster damage, including the identification of critical 
resources and the development of necessary agreements among 
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responding agencies, both within the jurisdiction and with other 
jurisdictions. (as cited in Waugh, 1990, p. 225)  

 
Six years later, Petak was better able to define each phase, as discussed in Section 

2.2.2. He defined preparedness as: 

[D]eveloping a response plan based upon the risk assessment, 
training response personnel, arranging for necessary resources, making 
arrangements with other jurisdictions for sharing of resources, clarifying 
jurisdictional responsibilities, and so on. (1985)  

 
An interesting similarity between both definitions is that they encourage 

cooperation with other jurisdictions. Although this cooperation has appeared low on the 

list of priorities of local planners for reasons discussed later, one of the goals of this 

analysis is to clarify the seemingly successful role of COGs in authoring HMPs. 

 As the understanding of emergency planning and hazards progressed, a number of 

researchers would recommend activities that led to an increased state of preparedness for 

local emergency managers (see Lindell and Perry, 2003). After the terrorist attacks of 

September 11, 2001, Lindell and Perry revisited these activities, summarized and 

combined the work that had been done previously, and suggested ten guidelines for 

increased preparedness within the newfound context of terrorism as a viable threat. In 

summary, the ten steps are:  

1) Base planning activities “upon accurate knowledge of the threat and of 
likely human responses;”  
2) encourage an appropriate, rather than quick or impulsive, response;  
3) emphasize “response flexibility so that those involved in operations can 
adjust to changing disaster demands;” 
4) address inter-organizational coordination;  
5) “integrate plans for each individual community hazard managed into a 
comprehensive approach for multi-hazard management;”  
6) include a training program so that all involved parties are familiar with 
the plan, including elected officials and the general public;  
7) test the plan with drills and exercises;  
8) recognize that “planning is a continuing process;”  
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9) recognize that due to the nature of local government culture [see 
Section 2.2.3.2.3], “emergency planning… is almost always conducted in 
the face of conflict and resistance;” and  
10) recognize that a plan is only ever truly tested and improved upon 
“with its implementation in an emergency” (adapted from Perry and 
Lindell, 2003). 

 
Perry and Lindell also make note that “often, there is a tendency to equate emergency 

planning with the presence of a written plan and similarly believe that a written plan is 

evidence of jurisdictional preparedness” (2003). In fact, as demonstrated in the ten 

guidelines, planning is a dynamic process. Arguably, emphasizing a written plan is not a 

bad idea, given the requirements of the Hazard Mitigation Grant Program; however a 

possible future task for policy might be to highlight the process rather than the written 

document. 

 Combining the definitions of the NGA Four Phase model, Petak (1985), and Perry 

and Lindell (2003), preparedness within the context of emergency management is best 

thought of as a cyclic process, much like the Four Phase model, which consists of threat 

assessment, resource assessment and acquisition, inter- and intra-jurisdictional 

cooperation, drills and exercises, and finally writing a plan. As previously discussed, a 

preliminary examination of FEMA data on Hazard Mitigation Plan completion has shown 

that over 90% of the “plan writing” phase of preparedness has occurred at the multi-

jurisdictional level, especially within counties and COGs. It would appear that these five 

activities within preparedness can occur with varying success at different levels of local 

government. The history of multi-government bodies in emergency management is 

discussed in the next section.  
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2.2.3.2.2 The Role of Counties and Councils of Governments 

With rare exception, emergency management literature has followed the 

governmental design of the NGA model to the letter; the four phases are to be carried out 

at the federal, state, and local level. However, in the NGA report and subsequent 

literature, local government is seldom defined and assumed to mean primarily city, or 

occasionally, county government. No literature exists on the role of councils of 

governments in the preparedness phase, an area that this analysis will target.  

An important note from the literature in emergency management is that “inter-

organizational” or “multi-jurisdictional” coordination is considered essential among 

disaster researchers; even if the terms are broad, encompass many types of coordination, 

and refer almost exclusively to the response phase of emergency management. Like Boin 

(2005), Louise Comfort argues that due to the increasing complexity of society, not only 

are effective local responses critical, but are also “necessarily inter-organizational and 

interdisciplinary” (1988, p. 4). Comfort had previously proposed specific roles for county 

emergency management within the preparedness phase. In summary, Comfort lists the 

county’s responsibilities as:  

1) Review individual city emergency plans and enter their data into a 
resource database;  
2) Summarize database into county-wide profile of responsibilities and 
capabilities, and return this report to city governments for review;  
3) Conduct drills and exercises that bring multiple organizations together; 
4) evaluate the performance of the cities in these drills;  
5) improve preparedness at the county level and “seek assistance…from 
inter-jurisdictional sources;”  
6) schedule, monitor and evaluate preparedness activities; and  
7) submit an annual report of these activities to the state (adapted from 
Comfort, 1985).  
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Two important factors in Comfort’s guidelines are that first, she recognizes the 

importance of a coordinating government to act between the city and state levels, but she 

also relies on the assumption that individual cities will author their own plans.  

In 1994, Waugh expanded on Comfort’s role for county government. Waugh 

argued that counties should be the exclusive home of local emergency management, 

because county offices generally:  

1) are geographically close to environmental problems,  
2) have larger resource bases than municipalities,  
3) have ambiguous administrative structures that encourage inter- and 
intra-organizational cooperation,  
4) are local agents of state administration,  
5) have close administrative ties to state agencies,  
6) provide forums for local-local cooperation, and  
7) serve as general-purpose governments representing local interests and 
have strong local identification (adapted from Waugh, 1994).  

 
Waugh’s reasoning may provide some insight into why the success rates for Hazard 

Mitigation Plan authorship are so high for counties and COGs. Yet in many rural areas, 

counties only encompass a small number of sparsely populated municipalities, which 

raises the question of when county governments or COGs are more appropriate in the 

planning process.  

Only one example of a successful COG exists in the literature, and it receives a 

brief mention in a report by Thomas Drabek. In 1990, Drabek published the results of a 

study of twelve highly successful local emergency managers. From what he learned 

through personal visits and interviews, Drabek extracted fifteen qualities that all of the 

managers shared; one of which was the formation of “mergers.” While this generally 

meant the cooperation between public and private organizations, or inter-departmental 

cooperation, Drabek found that Donald Herrick, of Davidson County, South Dakota, 
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founded the James Valley Emergency and Disaster Service District- “a four county 

emergency services unit” (Drabek, 1990, p. 119). 

Undoubtedly the academic aspect of emergency management recognizes the 

usefulness of regionalized government, especially counties and within the response phase 

of a disaster. In practice at the local level however, both the preparedness phase of 

emergency management and the concept of shared governance even at a regional level is 

resisted and viewed with suspicion and disdain. Despite its apparent benefits, the 

difficulty in implementing multi-jurisdictional cooperation is discussed next. 

 

2.2.3.2.3 Cultural Issues in Local Government 

Planning for disaster in local government has traditionally been a neglected and 

misunderstood part of emergency management. The reasons, summarized and listed by 

Waugh, include:  

…diversity of hazards, low issue salience, resistance to regulatory 
efforts, resistance to planning efforts, lack of a strong political 
constituency, lack of a strong administrative constituency, problems with 
measuring the effectiveness of programs, the technical complexity of 
many emergency management efforts, vertical fragmentation of federal 
systems, horizontal fragmentation of governments and communities, 
current political and economic milieu, and state and local capacity. 
(Waugh, 1988)  

 
In other words, emergency management is not a simple matter (see Appendix C 

for further discussion of Waugh’s barriers). The complex and infrequent nature of 

disasters compared with more familiar problems places them low on the list of priorities 

for many planners. This lack of enthusiasm is compounded by local politics, turf 

protection, and ambiguity caused by shared governance. With regard to this dissertation, 
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Waugh’s reasons for resistance to planning efforts and vertical and horizontal 

fragmentation of government are especially relevant.  

Documenting this type of cultural phenomenon poses a challenge of a 

sociological nature. Presented below are the results of preliminary studies that have 

begun quantifying Waugh’s barriers (see Appendix C for further discussion). The results 

indicate that an aversion to planning is frequently present among local government 

officials. The reason is twofold: the process itself is ongoing, expensive, and time-

consuming, and the background of many professionals in emergency management is one 

of trained rapid response. By asking city planners to rate their own successes in the 

formation of mandated local toxic chemical emergency planning committees (LEPCs) 

under SARA Title III, five years after the policy went into effect in the state of Michigan, 

Lindell found that:  

On average, LEPCs had completed 31% of the task of conducting 
hazard analyses, 26% of the task of developing site-specific emergency 
plans, and 15% of the task of training emergency responders. Moreover, 
they rated the quality of their LEPCs work (on a scale of 1-5, 5 is very 
high quality) at 2.88 for organizing and administering the LEPC, 2.46 for 
conducting hazard analyses, 2.55 for developing site specific plans, 1.71 
for training emergency responders, 2.02 for conducting drills and 
exercises, and 2.64 for filing hazard data. (Lindell, 1994) 

 
Lindell’s results indicate that not only are planners reluctant to take action, but 

willingly rank themselves as such. In a follow-up study, Lindell found that the largest 

contributors to the time commitments needed for plan completion were: committee 

member input, available planning resources, and community support. Staffing and 

structure within the government and the city’s vulnerability to hazards were not found to 

be significant (see Lindell, 1994b).  
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Lindell’s findings were supported by two recent papers (see Buckle et al., 2002; 

and Stuart-Black et al., 2005). Buckle et al. found that the unfamiliar nature of hazards 

made them less appealing for planners, and that good communication between local 

government and community led to better planning (2002). The second study, published in 

2005 by Stuart-Black et al., surveyed local emergency managers to determine the 

composition of the field with regard to education, background, age, sex, and previous job 

experience. The results demonstrated a lack of value placed on education or academic 

training, with preferences given to practical experience in defense or response-oriented 

jobs. One of the motivations for the study was what the authors described as an informal 

“notion…that those doing the job were older men from a military or emergency services 

background, who having retired from their service were embarking on a second career in 

order to boost their pensions” (Stuart-Black et al., 2005).  In the United Kingdom, the 

study found that 76% of local planners looking to hire a new emergency manager were 

not even considering recent graduates or degree holders (Stuart-Black et al., 2005). The 

planners estimated they would fill their positions using employees with significant 

experience or those looking for a transition into retirement. When asked where they 

expected to find potential candidates, the planners responded that they “expected to 

recruit from the local government sector (63%), first response (37%), and/or retired 

military (34%),” with percentages including responses where multiple sectors were 

chosen as potential hiring pools (Stuart-Black et al., 2005). The surveys also asked why 

these sectors where chosen, and “the overwhelming answer was that age and experience 

were paramount to the job, and younger applicants were not always able to bring the 

necessary authority that was needed in dealing with senior officers and elected council 
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members” (Stuart-Black et al., 2005). In regard to this “overwhelming” response, the 

authors commented that “clearly the emergency planners are by their own actions and 

beliefs perpetuating the myth” (Stuart-Black et al., 2005). Though the “notion” which 

prompted the 2005 surveys was informal and poorly documented, it certainly is supported 

by the data collected.  

Local emergency managers appear to subscribe to the war-oriented approach 

described by Quarentelli (1987) above. Often police and fire departments closely 

resemble the military in structure, training, and operation, with all groups placing high 

emphasis on the ability to act rationally and maintain order in emergency situations.  As 

indicated by Stuart-Black et al. (2005), this leads directly to hiring preferences that value 

the experienced responder above all other candidates. It also leads to a second inhibitor to 

local planning: the difficulties of implementing inter-jurisdictional cooperation.  

Policy research has shown that because of differing priorities of various agencies, 

such as police and fire, “bureaucrats tend to avoid communication with their counterparts 

in other agencies, even when their responsibilities clearly overlap or interface… In 

general, the more coordination required to implement a policy, the less chances of its 

success” (Edwards, 1978, as quoted in Ender and Kim, 1988, p. 69). Kartez and Kelley 

supported this finding with a survey of local emergency planners. The planners were 

asked to rank seven strategies for implementing preparedness policy, based on perceived 

likelihood of adoption, perceived benefits of strategy, and perceived effort of adoption. 

Among other strategies, such as citizen education and creating a media information 

center, inter-jurisdictional forums ranked third and second respectively in benefit and 

effort, but dropped to fourth for the likelihood of adoption (see Kartez and Kelley, 1988, 
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p. 135). The authors surmised that the planners recognized the benefit of inter-

jurisdictional collaboration, but deemed it too difficult to execute.  

Drabek’s study of successful emergency managers also supported these 

conclusions, highlighting the political reasons for avoiding working with other 

jurisdictions and even departments within their single jurisdiction. Drabek sited “turf 

defense” as a major barricade to what he called the “sensitive ground” of “coalition 

building” (Drabek, 1990, p. 169). Drabek specifically cited an emergency manager that 

had tried to start a smoke detector and fire extinguisher campaign in his jurisdiction, 

much to the irritation of the fire department, who felt such a campaign was their 

responsibility and resented the emergency manager for making them look unconcerned 

about prevention (see Drabek, 1990, p. 170).  

 

2.2.3.3 Summary of Planning for Disaster in Federal, State, and Local Government 

The previous sections provided a history of the planning subsection of the 

preparedness phase of emergency management. Planning at the federal level is almost 

non-existent; federal government is primarily a financier of recovery and mitigation 

efforts, occasionally providing additional response support if needed. The most recent 

federal policy, the Disaster Mitigation Act of 2000 and FEMA’s subsequent Interim Final 

Rule (44 CFR Parts 201 and 206) have required that all local jurisdictions have an 

approved Hazard Mitigation Plan in order to be eligible for any federal funding 

opportunities.  

The states play intermediate roles in transferring information between local and 

federal governments, and the local governments are responsible for their own planning. 
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Using the five aspects of preparedness described by Petak (1985), and Perry and Lindell 

(2003), Table 2-1 can be derived to show a higher resolution of the roles of local 

governments in the preparedness process. Some of the roles within the local preparedness 

subcategory can be checked off by definition. To carry out any of the activities listed at 

the regional level, without the knowledge or cooperation of the city level, would be 

extremely poor planning. Similarly, inter- and intra-jurisdictional cooperation requires 

the participation of multiple jurisdictions by definition. The remaining roles however, are 

poorly understood within the literature. What, for instance, is the role of a council of 

governments in drills and exercises? Are they activities which require maximum 

cooperation, or are counties better suited to perform this task so as to avoid over-

complication? To study all of the areas indicated by the question marks in Table 2-1 

would be beyond the scope of one dissertation, therefore only one category will be the 

focus; planning is selected because FEMA records on the complete and approved Hazard 

Mitigation Plans provide a well-monitored dataset. 

 

Table 2-1: The Roles of Local Government within the Preparedness Phase 

COG ? ? ?  ? 
County ? ? ?  ? 

City      
 Plan TA RAA IJC D&E 

 

 Although placing responsibility for planning at the local level is logical, 

considering locals know their areas the best and are the first to respond to a disaster, 

much strife has arisen both traditionally and from the Disaster Mitigation Act with 

planning at the local level. First, writing a plan on paper is only a small portion of 
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preparedness as a whole. Second, the individual government success rate for Hazard 

Mitigation Plans is minute compared to that for multi-jurisdictional bodies; even though 

the latter is not well understood in the literature. Finally, a political, response-based 

culture at the local level has consistently made multi-jurisdictional cooperation difficult.  

 

2.2.4 Summary of Primary Theories and Historical Background  

In Section 2.2.2 and 2.2.3, a comprehensive picture of the planning aspect of 

emergency management in the United States was presented. The operational picture of 

emergency management is a four phase model comprised of: mitigation, preparedness, 

response, and recovery. In Section 2.2.3, preparedness was dissected into its components; 

literature as it related to preparedness, multi-jurisdictional government, and policy was 

reviewed. The goal of this dissertation is to investigate the role of multi-jurisdictional 

government in the planning phase of emergency management, specifically with the 

completion of federally mandated Hazard Mitigation Plans. Before the theoretical model 

is presented, definitions of the terms used in this proposal are given. 

 

2.3 Definition of Research Terms 

The following section provides operational definitions for the terminology used in 

this dissertation; specifically what is meant by disaster, local government, councils of 

governments, and an “approved” Hazard Mitigation Plan. Notes on the nature of 

preparedness are also included. Each of these terms can have broad interpretations; 

therefore it is necessary to define exactly how they are used for this research. 
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2.3.1 Local Government 

Every five years, the United States Census Bureau takes a survey of governments, 

the most recently available data being from 2002. The survey is intended to gather 

demographic information on three major categories: government organization, public 

employment, and government finances (U. S. Census Bureau [USCB], 2002). According 

to the USCB: 

A government is defined as an organized entity which, in addition to 
having governmental character, has sufficient discretion in the 
management of its own affairs to distinguish it as separate from the 
administrative structure of any other governmental unit. 
To be counted as a government, any entity must possess all three of the 
attributes reflected in the foregoing definition: Existence as an organized 
entity, governmental character, and substantial autonomy. (USCB, 2002, 
p. viii) 
 

The three required attributes are further defined. “Existence as an organized entity” is 

recognized as evidence that the organization possesses “some corporate powers, such as... 

the right to sue and be sued, have a name, make contracts... and the like” (USCB, 2002, 

p. viii). Additionally, “governmental character” is found when “officers of the entity are 

popularly elected or are appointed by public officials... [or] a high degree of 

responsibility to the public, demonstrated by requirements for public reporting or for 

accessibility of records to public inspection” (USCB, 2002, p. viii). If an entity can be 

described by these traits, and has “power to levy property taxes, issue debt paying interest 

exempt from federal taxation, or responsibility for performing a function commonly 

regarded as governmental in nature,” then it is considered to possess governmental 

character (USCB, 2002, p. viii). Finally, “substantial autonomy” is determined by the 

entity having “considerable fiscal and administrative independence... [the power] to 

determine its budget without review by other local officials, determine taxes to be levied 
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or to issue debt without review” (USCB, 2002, p.viii). As noted in the USCB definitions, 

many organizational entities may meet one or two of these criteria, for instance by 

existing as an autonomous body, yet remaining inactive. For this reason, as stated above 

in the definition of local governments, the organization must possess all three of these 

characteristics.  

If an entity is established to be a government, it is placed into one of five 

categories: County, Municipal, Township, Special District, and School District. First 

response and emergency management typically operate only under County, Municipal, 

and/or Township auspices, therefore the Special District and School District data sets 

were omitted from consideration in this analysis. 

 County, Municipal, and Township governments are each local entities, serving 

designated areas whose definitions and differences are “distinguished primarily by the 

historical circumstances surrounding their incorporation” (USCB, 2002, p. v). There may 

be overlapping of areas served by multiple governments, such as a city within a county, 

and “the scope of governmental services provided by these types of government varies 

widely from one state to another, even within the same state” (USCB, 2002, p. v).  

 The U.S. Census Bureau’s dataset is a logical choice for the population of local 

governments to be sampled, because of the rigorous process used in determining the 

legitimacy of the government. Also the survey results complied by the USCB serves as 

the official list of governments for the United States, therefore attempting to define a 

separate population would be in conflict with what is commonly accepted.  
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 FEMA’s Interim Final Rule also defines local government, within the context of 

the type of government from which Hazard Mitigation Plans may be accepted for review. 

According to the Rule:  

Local Government is any county, municipality, city, town, 
township, public authority, school district, special district, council of 
governments (regardless of whether the council of governments is 
incorporated as a nonprofit corporation under State law), regional or 
interstate government entity, or agency or instrumentality of a local 
government; any Indian tribe or authorized tribal organization, or Alaska 
Native village or organization; any rural community, unincorporated town 
or village, or other public entity (44 CFR § 201.2). 

 

 Unlike the Census Bureau, FEMA is not interested in whether or not the 

government meets a set of criteria for legitimacy. Because of the legal nature of the 

Interim Final Rule, it is likely that this was authored with the intent to close any 

loopholes in the definition of local government, and also not to limit any body with plan-

writing capacity from doing so if they desire. For this research, the Census Bureau 

definitions of town, municipality, and county were used in conjunction with The Rule’s 

allowance of councils of governments because of the aforementioned typical positioning 

of emergency planning within these subcategories. It should be noted however that under 

The Rule’s definition, anyone able to gain approval for a Hazard Mitigation Plan should 

consider doing so, as it creates more opportunities for funding. 

 

2.3.2 Councils of Governments 

According to the National Association for Regional Government (NARC), a 

regional council, or council of governments, is defined as  

…a multi-service entity with state and locally-defined boundaries 
that delivers a variety of federal, state and local programs while continuing 
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its function as a planning organization, technical assistance provider and 
“visionary” to its member local governments. As such, they are 
accountable to local units of government and effective partners for state 
and federal governments. (NARC, 2006) 

 
By their own definition, NARC “serves as the national voice for regionalism by 

advocating for regional cooperation as the most effective way to address a variety of 

community planning and development opportunities and issues” (NARC, 2006). In 

support of the notion within emergency management that inter-organizational 

cooperation is crucial, NARC believes “the role of the regional council has been shaped 

by the changing dynamics in federal, state and local government relations, and the 

growing recognition that the region is the arena in which local governments must work 

together to resolve social and environmental challenges” (NARC, 2006). 

A note must also be made about the difference between inter- and intra-

governmental efforts. In addition to collaborating with other governments in the region, a 

single jurisdiction must also coordinate its respective departments. This type of 

collaboration will not be addressed in this proposal; as the previous sections discussed, 

planning at the city level has already been explored in the literature. As the sole 

organizing group for regional government, NARC’s definition of regional government, or 

councils of government (COGs), will be used for this research.  

  

2.3.3 Criteria for Hazard Mitigation Plan Approval 

The Disaster Mitigation Act of 2000 only lists two requirements for local 

mitigation plans, stating that the plans “shall (1) describe actions to mitigate hazards, 

risks, and vulnerabilities identified under the plan; and (2) establish a strategy to 

implement those actions” [P.L. 106-390 § 322(b)]. FEMA’s Interim Final Rule provides 
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much more specific requirements based on these guidelines. In summary, a Hazard 

Mitigation Plan must include:  

1) Documentation of the planning process;  
2) A risk assessment, including: (i) a description of the type, location, and 
extent of all natural hazards that can affect the jurisdiction, including 
previous occurrences and (ii) a description of the jurisdictions 
vulnerability to the hazards. Vulnerability should be described in terms of: 
(A) types and numbers of existing infrastructure, (B) an estimate of 
potential dollar losses to vulnerable structures, and (C) a description of 
land uses and development trends. (iii) “For multi-jurisdictional plans, the 
risk assessment section must assess each jurisdiction’s risks where they 
vary from the risks facing the entire planning area.” 
3) A mitigation strategy, including: (i) long-term mitigation goals, (ii) a 
description of specific actions for new and existing structures, and (iii) an 
action plan for how the above will be implemented, prioritized by cost-
benefit analysis.  
4) A plan maintenance process, including: (i) a description of maintenance 
for the plan on a five-year cycle, (ii) a process, if possible, to incorporate 
mitigation efforts into other aspects of local planning, and (iii) a 
discussion on continuing public maintenance of the plan. 
5) Documentation that the plan has been formally adopted by all 
participating jurisdictions [44 CFR 201.6(c)].    

 
Because the legal style of The Rule can be tedious and lacking examples, FEMA 

published a How-To Guide for State and Local Mitigation Planning (FEMA 386-1 

through 9, 2002-2006). The first four guides listed are considered the “Core Four” of 

HMPs, with the remaining guides available for those jurisdictions as applicable: 

 

1) Getting started with the mitigation planning process, including 
important considerations for how you can organize your efforts to develop 
an effective mitigation plan (FEMA 386-1);  
2) Identifying hazards and assessing losses to your community, State, or  
Tribe (FEMA 386-2);  
3) Setting mitigation priorities and goals for your community, State, or 
Tribe and writing the plan (FEMA 386-3);   
4) Implementing the mitigation plan, including project funding and  
maintaining a dynamic plan that changes to meet new developments  
(FEMA 386-4);  
5) Evaluating potential mitigation actions through the use of benefit-cost  
review (FEMA 386-5) (to be published);  
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6) Incorporating special considerations into hazard mitigation planning for  
historic properties and cultural resources, the topic of this how-to guide  
(FEMA 386-6);  
7) Incorporating mitigation considerations for manmade hazards into 
hazard mitigation planning (FEMA 386-7);  
8) Multi-Jurisdictional Mitigation Planning (FEMA 386-8); and 
9) Finding and securing technical and financial resources for mitigation  
planning (FEMA 386-9) (to be published). (FEMA 386-8, 2006, p. ii) 

 
All of the guides have a similar format of listing the specific subsection of The 

Rule, and then provide an explanation, a list of required activities, recommended 

activities, and examples for how to implement the specific part of The Rule in a 

clear, non-legal style. Outlines of the requirements listed in each of the “Core 

Four” can be found in Appendix E. The Core Four are meant only to address 

those risks posed by natural hazards; 386-7 is an optional component for 

addressing man-made risks such as hazmat situations and terrorist attacks into the 

HMP. 

The eighth volume of the How-To Guide, published in 2006 (386-8), is titled 

“Multi-Jurisdictional Mitigation Planning” and provides guidelines for this specific type 

of local plan authorship. Although there are many ways to organize a multi-jurisdictional 

plan, the guide recommends a specific structure to follow; the common portion of the 

plan may include the “process, common hazards, general mitigation goals, collaborative 

actions, and [plan] maintenance [schedule].” The items unique to each participating 

jurisdiction that may be included are: “geographically specific hazards, risks, specific 

[mitigation] goals, actions, participation, and adoption” (FEMA 386-8, 2006, p. 2). In 

other words, the number of activities for which the costs would fall exclusively to a 

single jurisdictional has already been reduced.  
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If a plan is to be submitted as a multi-jurisdictional HMP, 386-8 provides specific 

requirements that must be met at each stage of the process, listed in Appendix E, Table E-

1. Page numbers for the listed requirements are included in the table also. FEMA 386-8 

makes recommendations for how to implement the requirements, and tips and examples 

for following the recommendations. Since the recommendations are not mandatory, and 

each jurisdiction is unique, the recommendations are not included in summary table. One 

important note for the language in Table E-1 is that frequently “documentation” or “proof 

or adoption” is required from participating single jurisdictions. This refers to city or 

county resolutions that were passed in the individual jurisdictions to adopt the regional or 

multi-jurisdictional mitigation plan.  

With regard to plan participation, the organization of multiple jurisdictions 

generally follows three models: Direct Representation, Authorized Representation, and a 

combination of the two. The first involves sending “direct representatives” to the plan 

author, who coordinates the creation of the plan. For the second, the individual 

jurisdictions will authorize the plan author to act on their behalf, usually through city or 

county resolution (see FEMA 386-8, 2006, p. 9-10). A combination of the two can also 

be created. Any or all of the models are acceptable, but may lead to different cost 

situations. 

For this analysis, it will be assumed that Hazard Mitigation Plans that have been 

approved by FEMA have been written using the guidelines in all of the 386 publications, 

specifically 386-8.  

 



Texas Tech University, Andrea M. Jackman, December 2008 

 

 40 

 

2.3.4 Planning versus Preparedness 

A question worth considering briefly is whether or not possessing an approved 

Hazard Mitigation Plan constitutes preparedness. As discussed in Section 2.2.3.2.1, 

preparedness is a dynamic process, ongoing and evolving. Frequently, possession of a 

written plan is equated with preparedness (see Perry and Lindell, 2003); often, when 

tested in emergency situations, those same written plans are ignored, forgotten, or too 

detailed to be useful. However having a written plan, especially a federally approved 

Hazard Mitigation Plan, is an important component of preparedness. Whether or not the 

document is useful for practical purposes may be irrelevant; its presence alone will make 

the affected community eligible for additional aid, and a multi-jurisdictional document 

will necessarily require a minimum amount of communication between participants. 

 

2.4 Theoretical Model 

Figure 2-1 shows an illustrated summary of what has been discussed in Chapter 2 

so far. In Sections 2.2.2, 2.2.3.1, 2.2.3.2, and 2.2.3.3, it was shown that emergency 

management follows a four-phase model developed in 1979 by the National Governor’s 

Association. The four phases are: preparedness, response, recovery, and mitigation. They 

are accepted as standard among practitioners of emergency management, and are widely 

considered to be overlapping and cyclical. As discussed further in Appendix D, the 

response phase is carried out during a disaster, and the activities of the recovery, 

mitigation, and preparedness phases will follow until a new disaster requires that they be 

temporarily set aside. In this way, recovery, mitigation, and preparedness form a cycle of 

activities that overlap and are focused on reducing damage during the response phase.  



Texas Tech University, Andrea M. Jackman, December 2008 

 

 41 

 

The work of Petak (1985) and Perry and Lindell (2003) described in Section 2.2.3.2.1 

indicates that the Preparedness phase can be further divided into five activities: the actual 

writing of a plan, threat assessment (TA), resource assessment & acquisition (RA&A), 

inter- and intra-jurisdictional cooperation (IJC), and drills and exercises (D&E). As 

shown in Appendix D, all four phases contain component activities as demonstrated in 

the literature. Due to the complexity of actual disasters, it is likely that even more 

activities and sub-categories exist within these divisions, but they have yet to be formally 

established by the literature. 

As defined by the NGA model, the four phases of emergency management can be 

extended to all levels of government. A typical assumption in emergency management 

literature is that government in the United States is divided into local, state, and federal 

levels. However Sections 2.2.3.2.2, 2.3.1, and 2.3.2 demonstrate that local government 

can be further subdivided into municipality/town, county, and COG. The literature 

assumes “local” to be municipality/town most often, county on occasion, and regional or 

COG almost never. As demonstrated in Sections 2.2.3.2.2 and 2.2.3.2.3, regional or 

multi-jurisdictional collaboration is believed by many emergency management 

researchers and practitioners to be beneficial, yet extremely difficult to implement. 

Appendix B however, demonstrates that over 90% of approved Hazard Mitigation Plans 

are completed by county or COG entities. For this reason, three levels of local 

government are illustrated in Figure 2-1. This also denotes a significant difference 

between the scientific literature and actual practice employed in the field. This disparity 

needs to be researched and understood. Why does the actual practice appear to be almost 

diametrically opposed to the prevailing theory? 
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The activities that comprise the four phases of emergency management may be 

carried out at all levels of government. Generalized representations of the individual roles 

were illustrated in Table 2-1. However a third dimension may be added to the model to 

show what aspects of emergency management can influence the activities within certain 

areas of government. Three factors were found to have a significant effect on organizing 

emergency management activities within a government by Lindell (1994b) in Section 

2.2.3.2.3: available resources, committee input, and community support. It is likely that 

there are many more factors that influence preparedness and cooperation in local 

emergency planning, but these have yet to be documented in the literature. In addition to 

influencing emergency management activities, these three factors also provide 

frameworks for measuring the activities. 

To study the entire structure shown in Figure 2-1 would be beyond the scope of one 

dissertation, so an analysis of cost, within the context of “available resources” will be 

used as the main approach to further analyze the writing of Hazard Mitigation Plans. The 

reason for this approach is that when considering whether or not resources are available 

to write a HMP, the first logical question a governmental entity may ask is, “how much 

will the plan cost?” Section 1.2 further articulates the problem that this proposal aims to 

address with respect to the preliminary findings discussed in Appendix B. Based on these 

findings, and the information presented above, it is clear that multi-jurisdictional 

collaboration in the creation of HMPs is worthy of further examination. As evidenced in 

the literature, it is widely believed by practitioners and researchers of emergency 

management that local government operates almost exclusively at the city level, and that 

multi-jurisdictional or regional collaboration is not easily brought to fruition. The 
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successful HMPs however, do not appear to follow this theory. The discrepancy that 

exists here is cause for further analysis of the emergency management system, 

specifically within the context of varying costs of authoring a mitigation plan at different 

levels of government; future studies may address the role of such governments in other 

sub-activities listed in Figure 2-1. The component of the national emergency management 

system studied in this analysis is therefore indicated by the shading in Figure 2-1. The 

approaches used to study this subsection of emergency management are discussed in 

Chapter 3. 

 

 
Figure 2-1: A Conceptual Model of the National Emergency Management System. Copyright © 2008 
Andrea M. Jackman & Mario G. Beruvides 
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CHAPTER III 

3 RESEARCH METHODOLOGY 

3.1 Introduction 

In Chapters 1 and 2, it was shown that the national system of emergency 

management is highly dependent on preparedness at the local level. This belief was 

cemented by policy such as the Disaster Mitigation Act of 2000 (P.L. 106-390) and 

FEMA’s subsequent Interim Final Rule (44 CFR Parts 201 and 206) which legally placed 

the responsibility of hazard mitigation planning on local governments. It was also shown 

in the previous chapters that for various reasons, prevailing cultural theory in emergency 

management has documented both an aversion to planning at the local level, and 

resistance to multi-jurisdictional or regional collaboration.  

The preliminary study presented in Appendix B has shown that in hazard 

mitigation planning, these cultural observations are either circumvented by practitioners, 

or invalid. Through simple analysis of HMP data and U.S. Census Bureau findings it was 

estimated that three years after the policy took effect, two-thirds of the nation’s local 

governments do not have approved HMPs. Additionally, of the governments that do have 

approved HMPs, approximately 92% were completed through county or COG entities; in 

other words, using the multi-jurisdictional or regional collaboration that has been 

downplayed in the literature. 

From these findings, it is evident that further investigation is warranted. A 

mismatch exists between the literature in emergency management, and the actual practice 

of the trade. Examination of theory has shown that the roles of county and COG entities 

are poorly understood throughout the entire system. Using the methods described in this 
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chapter, this dissertation analyzes the costs of single and multi-jurisdictional HMPs with 

respect to certain variables, in an attempt to understand and rectify the discrepancy 

between theory and practice. 

 

3.2 Research Design 

As stated in Chapter 1, the broad question asked by this dissertation is: what is the 

cost of writing and gaining approval for a Hazard Mitigation Plan, for single and multi-

jurisdictional plans? And does that cost vary significantly with respect to different 

characteristics of the planning jurisdiction(s)? 

Partitioning this question into testable segments yields those questions posed in 

Section 1.3. First, how do certain factors affect the cost of creating and gaining approval 

for a HMP, if at all? Second, do these factors interact to influence cost? And finally, do 

multi-jurisdictional plans cost significantly more than single jurisdictional ones?  

These questions have been formed into testable hypotheses, re-stated in Section 

3.2.2.  A description is first provided of which factors were chosen to be independent 

variables, and how they were identified. 

 

3.2.1 Identification of Independent Variables  

Using the review of the literature presented in Chapter 2, a number of potential 

factors that might influence the cost of creating of a HMP were identified. By limiting the 

factors to those that affected cost, the analysis stays within the shaded segment of Figure 

2-1.  
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Initially, a causal loop diagram was created (Figure 3-1). This diagram enabled 

the identification of potential factors, their categories, and their relationships to one 

another. Causal loop diagramming is a systems theory tool that is typically drawn a 

priori, and provides a standardized methodology for pictorially representing a system 

(Anderson and Johnson, 1997, p. 51). This particular diagram was constructed using the 

literature review in Chapter 2, working knowledge of the planning process, and 

consultation with individuals involved in the process. Using Figure 3-1, a Boolean matrix 

was derived and analyzed using two separate techniques designed to extract those factors 

that were most influential.  

 

 

Figure 3-1: A Causal Loop Diagram of Factors Influencing HMP Cost 
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The first technique employed a reachability matrix to create a skeleton diagraph, 

shown in Figure 3-2 (Warfield, 1976, p. 276). Using the software package ISM 

(Warfield, 1993), each of the twenty factors in Figure 3-1, which composed the columns 

and rows of the reachability matrix, were entered into a questionnaire so that the user 

selected whether or not the factors influenced each other. This process helped to produce 

the diagraph, but also confirmed the validity of the relationships shown in Figure 3-1. 

 

Figure 3-2: Skeleton Diagraph of Factors based on the Reachability Matrix Method 

 

The results shown in Figure 3-2 indicate that the factors influencing the creation 

of a HMP can be divided into ten levels, with eight factors occupying the top five levels, 
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or exerting the most influence: (in descending order) the frequency of a given natural 

hazard, the population density of the planning area, the number of hazards to plan for, the 

quality of construction in the planning area, the structural vulnerability in the planning 

area, the population of the planning area, the social vulnerability of the planning area, and 

the number of contributing jurisdictions. Further clarification for all of the factors can be 

found in Appendix A. A summary table of the factors identified by the analyses is shown 

in Table 3-1. 

 

Table 3-1: Results of matrix testing for most influential factors in creating a HMP (overlapping   
independent variables shown in italics; independent variables for this proposal shown in bold italics). 

Level Reachability Test Skeleton Test Factors 
Influenced 

10 Frequency of a given natural  
hazard 

Number of contributing 
jurisdictions 16 

9 Population density of planning 
area Population of planning area 12 

9 Number of hazards to plan for Frequency of a given natural  
hazard 11 

8 Quality of construction in planning 
area 

Number of buildings in planning 
area 11 

7 Structural vulnerability within 
planning area 

Population density of planning 
area 11 

7 Population of planning area Quality of construction in planning 
area 11 

6 Social vulnerability in planning area Size of planning area 11 

6 Number of contributing 
jurisdictions   

 
 

The second analysis performed simple operations on the elements within the 

reachability matrix and yielded which factors were influencing the highest number of 

other factors. For example, Figure 3-1 shows that the number of hazards to plan for 

influences the cost of hiring external technical expertise; a jurisdiction wishing to 

incorporate mitigation measures against flooding and seismic activity will require more 

consultation with scientists and/or building contractors than if they solely focused on 
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flood mitigation. The cost of hiring external technical expertise in turn positively affects 

the actual cost of the plan. In the reachability matrix, this relationship would be 

represented as the cost of hiring external technical expertise directly influencing the cost 

of writing of the plan. Using the reachability matrix, a simple summation of rows yields 

the factors that influence the highest numbers of other variables; or within the context of 

Figure 3-1, which factors have the most “outbound” arrows. Selecting approximately the 

same percentage of factors as from the first analysis, nine factors are found to influence 

eleven or more others: (in decreasing order) the number of contributing jurisdictions, the 

population of the planning area, the frequency of a given natural hazard, the number of 

buildings in the planning area, the population density of the planning area, the quality of 

construction in the planning area, and the size of the planning area. 

These results compared with those from the first analysis are shown in Table 3-1. 

It should be noted that the difference in methods between the two yields two different 

measures of influence. The skeleton diagraph shows how far each factor’s influence 

extends, or how long its chain of influence is. The frequency of a given hazard, for 

instance, influences variables at Level 9 in Figure 3-2, which in turn influence variables 

at Level 8, continuing a chain of influence down to Level 1 where the factors do not exert 

any influence. Comparatively, the factors identified by the reachability matrix analysis 

are ranked by the quantity of variables they are linked to, rather than how far the link 

extends. 

By comparing the results side by side in Table 3-1, it is shown that there is 

considerable overlap between the two methods. Five variables appear in both sets of 

results: the frequency of a given hazard, the number of contributing jurisdictions, the 
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population of the planning area, the population density of the area, and the quality of 

construction within the planning area. Because these factors, in particular the first four, 

are shown to exert considerable influence over the other factors listed in Figures 3-1 and 

3-2 through separate statistical analyses, and because they are measurable, these first four 

factors were selected as the independent variables for this analysis.  

 
 
 

3.2.2 Refinement of Independent Variables 

Four independent variables have been identified: the frequency of a given natural 

hazard (X1), the number of contributing jurisdictions (X2), the population of the planning 

area (X3), and the population density of the planning area (X4). The “built environment” 

was found to be a fifth potential independent variable, as identified by the matrix 

analyses; however this particular factor was omitted from this analysis as measuring the 

attributes of construction for a number of varying locations is beyond the scope of one 

dissertation. Before the four selected variables could be analyzed to test their influence on 

the cost of hazard mitigation plans, or the dependent variable (Y), they must be 

appropriately defined.  

The frequency of natural hazards (X1) has been a subject of study for many years 

within the disaster management field as well as hazard-specific sciences. Often in the 

literature, hazards become intertwined with risk and vulnerability, and struggles to define 

each term along with their interactions continue (Adger, 2006 and Eakin and Luers, 2006; 

as cited in Borden et al., 2007). For this reason, the frequency of natural hazards was 

chosen as a variable rather than a jurisdiction’s vulnerability to natural hazards, as the 

latter does not have a consensus definition in the literature. The definition of “hazard” to 
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be used in this dissertation refers specifically to the naturally occurring events defined by 

the SHELDUS database (see Section 3.3.1 and Appendix A). Man-made hazards are 

omitted, as they are not required to be included in HMPs (FEMA 386-7, 2003). 

When attempting to define the frequency of a certain hazard for a given location, 

many challenges exist. As outlined by Glade et al. (2001), direct measurement of hazard 

occurrences rely on the presence of humans and/or measurement devices, and even this 

process creates a record only as long as measurements have been taken (p. xviii). A 

researcher may then turn to historical data, both in the form of informal records such as 

newspaper articles, or in the absence of a human record, geological or archeological 

evidence (p. xviii). Lacking historical data, a variety of statistical methods are still 

available to extrapolate recent measurements back through time. It is not the intention of 

this proposal to employ any of these methods, or to engage in the ongoing debate about 

hazard vulnerability, climatological frequency measures, or proper use of historical data. 

For the purposes of this research, only the formal records made in recent decades for the 

United States were used. For natural hazards, these records were complied from various 

meteorological, geophysical, and hydrological sources into a public database by the 

University of South Carolina, spanning January 1, 1960 to December 31, 2007. 

Treatment methods and some limitations of the database are described further in Sections 

3.3 and 3.4 respectively. For the purpose of this analysis, the single value for the 

frequency of a given hazard (X1) is defined for each hazard type as the number of hazard 

events, regardless of type, on record to have affected the planning jurisdiction, divided by 

the total number of years of records- in this case, forty-seven.  
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The number of contributing jurisdictions (X2) is defined as the total number of 

jurisdictions to be included as participants in the HMP, and thus eligible to apply for all 

appropriate Notices of Funding, as documented by FEMA. Using FEMA’s database, as 

opposed to checking the individual plan documents, was critical as FEMA makes the 

ultimate determination of plan approval and therefore funding eligibility. Only plans that 

are documented by FEMA as being approved were counted; plans in revision stages with 

approval pending were omitted. 

Population (X3) and population density (X4) were defined using the U.S. Census 

Bureau’s 2000 census database. The population of a planning area is defined as the total 

number of people residing within a jurisdiction that participated in the HMP process as of 

the year 2000. Population density will be defined as that population divided by the area, 

measured in square miles, in which the population resides. Both demographics were 

extracted from Census 2000 datasets available online. It should be noted that for some 

jurisdictions, data more recent than 2000 has been collected; however the year 2000 is the 

most recent set for which data is available for all possible planning jurisdictions.  

 

3.2.3 Research Hypotheses Restated 

To answer the research questions posed, the hypothesis testing for this dissertation 

is divided into three parts. The proposed methodology for testing these variables is 

described in Section 3.3.2. The first hypothesis tests whether the independent variables 

have any significant interaction that would affect the dependent variable differently than 

if there were no interaction. The second hypothesis checks for variation of cost within 

each independent variable for single and multi-jurisdictional plans, by partitioning each 
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variable into groups. The third hypothesis tests whether or not the mean cost of a single-

jurisdictional plan is significantly different from the mean cost of a multi-jurisdictional 

plan within a certain range of the given independent variable. Mathematically, these 

hypotheses are expressed by the following: 

 

Hypothesis 1: 

There is significant interaction between at least one pair of independent variables. 

For each independent variable Xi and Xj, 

H0: There is no interaction between the two variables 

H1: There is a significant interaction between the two variables 

 

Hypothesis 2: 

The mean cost of a HMP varies significantly as the value of an independent variable (Xi) 

changes. 

For each independent variable Xi, 

H0: k1 = k2 =…= kn 

H1: at least one ki is different 

Where ki = the mean of the ith group 

 

 

Hypothesis 3:  

The average cost of a HMP, as influenced by an independent variable, is different for a 

single jurisdictional plan than for a multi-jurisdictional plan. 
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For each independent variable Xi,  

H0: ki for a single-jurisdictional plan = kj for a multi-jurisdictional plan 

H1: ki for a single-jurisdictional plan ≠ kj for a multi-jurisdictional plan 

Where  ki = the mean of the ith group 

kj = the mean of the jth group 

 

3.3 Collection and Treatment of Data 

3.3.1 Data Collection  

Natural hazard frequency data was collected from the Spatial Hazard Events and 

Loss Database for the United States- SHELDUS- available through the University of 

South Carolina Hazards Research Laboratory (Hazards & Vulnerability Research 

Institute, v6.2, 2008). The database provided all necessary information on the number of 

hazards and a standardized number of years of records; in this case, the forty-seven years 

spanning January 1, 1960 to December 31, 2007. Eighteen types of natural hazards are 

included: avalanche, coastal, drought, earthquake, flood, fog, hail, heat, hurricane/tropical 

storm, landslide, lightning, severe thunderstorm, tornado, tsunami, volcano, wildfire, and 

winter weather. For the definitions of these hazards as referenced by SHELDUS, see 

Table A.1 in Appendix A. In the 386-2 publication, FEMA only specifically mentions 

floods, earthquakes, tsunamis, tornadoes, coastal, landslides, and wildfire; but planners 

are encouraged to “[adapt] the basic procedures explained” for “any type of hazard” 

(2001, p. v). To arrive at a single value for the frequency of natural hazards, the total 

number of hazard events for all participating jurisdictions in a HMP was divided by the 

number of years in the record. This can lead to a seemingly high value for hazard 
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frequency on large multi-jurisdictional plans, but in fact this is a reasonable expectation 

of how many natural hazard events must be included for that specific HMP. 

The number of participating jurisdictions for a selected HMP was determined 

using FEMA’s database of Approved Hazard Mitigation Plans (FEMA, 2007). The 

database is available online and updated regularly. For each plan, a title is listed as well 

as the participating jurisdictions, the type of plan (single, multi-jurisdictional, state, or 

tribal), and the date it was approved. As stressed earlier, it is important to use this 

particular database maintained by FEMA Regional Offices to determine the jurisdictions 

that have received plan approval from FEMA, and are therefore eligible to apply for 

Notices of Funding. 

Population and population density information were both available from the U.S. 

Census Bureau. Data from “Census 2000” was used, because it is the only dataset for 

which it is guaranteed that all sample jurisdictions will have a record. The data is 

available online though the search engine “American FactFinder” at 

http://factfinder.census.gov.   

The dependent variable (Y) is the approximate total cost of writing and gaining 

approval for a HMP. Under the Hazard Mitigation Grant Program (HMGP) and Pre-

Disaster Mitigation Grant Program (PDM) Notices of Funding, jurisdictions without 

HMPs may apply for a grant to fund the development of a HMP. Allocation of HMGP 

funding is done on a state-wide basis and based on presidential disaster declarations. A 

state government that has received HMGP funding following a declared disaster may 

allocate “up to 7% of…the grant for the [development of] State, tribal, or local mitigation 

plans” [44 CFR § 206.434(d)]. The PDM program, by contrast is a national competition 
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with grants awarded annually. Under both programs, it is expected that local match 

criteria will be met, typically comprised of 75% of the total cost of the project will be 

provided through federal grant funding, with the remaining 25% provided by the 

planning jurisdiction(s). For small and impoverished communities, as defined by 44 CFR 

§ 201.2, the ratio is increased to 90% federal and 10% local match (see FEMA 543, 2007, 

p. C-3, C-4). Small and impoverished communities are typically defined as those with 

populations of less than 3000, a rural classification, and varying measures of per capita 

income. The latter two criteria vary by state and year, and therefore a small and 

impoverished classification cannot be confirmed for any given plan. In the dataset, to 

ensure no plans were wrongly classified, all single-jurisdiction plans for communities 

with populations under 3000 were removed. The classification for small and 

impoverished must be met by all participating jurisdictions in a multi-jurisdictional plan, 

and it is unlikely that multi-jurisdictional plans don’t have at least one regular community 

(see Section 1.8). The treatment of removing plans for communities with populations 

under 3000 was therefore not applied to multi-jurisdictional plans.  

The Rule (44 CFR Parts 201 and 206) which mandated HMPs and outlined grant 

usage for their development under the Disaster Mitigation Act of 2000 was published on 

February 26, 2002; thus making 2002 the first year in which PDM and HMGP funding 

could be used for the development of HMPs. To obtain the cost data to be used as the 

dependent variable in this proposal, a Freedom of Information Act request was filed with 

FEMA to obtain the dollar value of each HMGP or PDM grant that was awarded for the 

sole purpose of developing a HMP, and the jurisdiction(s) to which it was awarded, for 

all years applicable years up to the current one (2008). Rejected applications were not 
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included in the dataset. Once these values were obtained, each was converted to 2008 

dollars using the Bureau of Labor Statistic’s Consumer Price Index Inflation Calculator to 

ensure uniformity between years. 

 

3.3.2 Treatment of Data 

This section is divided into two sections, according to the necessary procedure for 

testing the hypotheses. The first describes the treatment of the data so that it could be 

organized into testable form; the second details the further organization of data for each 

hypothesis, and the statistical tests that were used to test the hypotheses. Each step is 

numbered, and the entire process is summarized in Figure 3-3. 
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Figure 3-3: Flow Chart of Research Methodology 

 

 



Texas Tech University, Andrea M. Jackman, December 2008 

 

 59 

 

3.3.2.1 Treatment of Raw Data 

Once the data was obtained using the methods and sources described in Section 

3.3.1, it was organized into a testable format and applied to the hypotheses using the 

following steps. For each of the statistical tests, including the initial correlations matrices, 

a confidence level of 95% was used (alpha = 0.05).  All data processing was done using 

the statistical software package Minitab v14.  

 

The second step was to determine if a sample could be taken from the raw data, 

containing approximately 1300 data points, and have that sample be representative of the 

entire dataset. From examining the raw data, it was decided that the goal should be to use 

as much of the data as possible. Some quality control was needed for the original data set, 

including the removal of grant values awarded to special purpose governments, grants for 

plan updates, data points for which any of the independent variables could not be 

verified, and single jurisdictions with populations of less than 3000. Additionally, the 

data was scanned for any entries for which the data may not accurately reflect the 

jurisdiction. One example that was removed was a grant awarded in 2007 to the City of 

New Orleans. Because Hurricane Katrina cause a mass exodus from the city in 2005, the 

2000 population data was not accurate for the area. Similarly, the value of the grant was 

over $1 million (2008 dollars), which represented a clear outlier from more typical grant 

values. After removing all unusable data points, the remaining dataset had 348 entries.  

 

The third step was to set up a matrix so that the grant values representing the 

dependent variable could be paired with their corresponding values of the independent 
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variables. Within the matrix, shown in Table 3-2, is a column to calculate the total cost of 

the plan (Ya), or Y divided by 0.75 (see Section 3.3.1) according to local share rules. The 

data was further organized using Table 3-3, described in the next section. 

 

Once the matrix shown in Table 3-2 was complete, a correlation matrix was made 

for the independent variables. This was to test whether or not there was significant 

correlation between any of the independent variables, and to avoid repetitious testing of 

the dependent variable. An additional correlation matrix was created for all of the 

variables, to ensure the independent variables were adequately correlated with the 

dependent variable to provide meaningful results from the hypothesis testing. 

 

Upon determination of which independent variables would be used for the 

hypothesis testing, each independent variable was divided into quartiles. The purpose of 

this treatment was to reduce the variance in the mean cost of plans for each independent 

variable, and create a point of reference such that an approximate cost can be identified 

for any jurisdiction falling within each quartile group. Quartiles were chosen due to a 

lack of industry-standard divisions for each of the independent variables. For the 

frequency of natural hazards, there are none established in the literature, possibly due to 

the ongoing difficulties, as discussed in Section 3.2.2, of calculating and measuring 

hazard frequency and vulnerability. One small distinction exists for the number of 

participating jurisdictions, where The Rule permits single entities to collaborate with 

other jurisdictions to create a multi-jurisdictional plan. No limits or differentiations are 

made for varying levels of multi-jurisdictional collaboration, the only stipulation being 
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that “state-wide plans will not be accepted as multi-jurisdictional plans” [see 44 CFR § 

201. 6(c)]. Population and population density, by contrast, are frequently divided 

according to what is most convenient to the subject under study. The Census Bureau 

alone lists 37 categories used to divide population and population density for further 

analysis (Census Bureau, 2008).  

Due to the lack of standard, categorical definitions in the literature, quartiles will 

be used to partition each independent variable into four groups, and to identify the 

threshold values for each group. Following the determination of the quartiles groups, the 

dependent variable was appropriated into each quartile for the respective independent 

variables.  
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Table 3-2: Example Table for Assignment of Independent Variables to Appropriate Values of Y 

 
 

 

 
 
 
Table 3-3: Example Frequency Table to Be Used to Determine the Mean Cost of Planning for Each Cell. Light shading indicates samples to be 
tested by Hypothesis 1; dark shading indicates cells tested by Hypothesis 3. 

 

 

Planning 
Jurisdiction(s) 

Grant Award 
Value (Y) 

Cost of 
Plan (Ya) 

Frequency of Nat. 
Hazards (X1) 

Number of 
Participating 
Jurisdictions (X2) 

Population (X3) Population Density 
(X4) 

J-1 $A $A/0.75  Frequency of J-1 1 Population of J-1 Population density 
of J-1 

J-2, J-3, J-4 $B $B/0.75 Mean frequency of J-2, 
J-3, J-4 

3 Total population 
of J-2, J-3, J-4 

Population density 
of J-2, J-3, J-4 

 
 

Frequency of Nat. Hazards 
(X1) 

Number of Participating 
Jurisdictions (X2) 

Population (X3) Population Density (X4) 

Quartile 
Groups 

Single-
Jurisdiction 

Multi-
Jurisdiction 

Single-
Jurisdiction 

Multi-
Jurisdiction 

Single-
Jurisdiction 

Multi-
Jurisdiction 

Single-
Jurisdiction 

Multi-
Jurisdiction 

1   N/A      

2   N/A      

3   N/A      

4   N/A      
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3.3.2.2 Treatment of Data with Respect to Specific Hypotheses 

The previous section provided a series of steps to universally treat all the data. In 

this section, treatments appropriate to each hypothesis are described, including the 

statistical methods used to test the hypotheses. 

 

As stated in Section 3.3.1, the first research hypothesis tested for interaction 

between the independent variables. Ya was plotted as a function of XiXj, and linear 

regression analysis was used to determine if any of the interactions of the independent 

variables had a significant effect on Ya. To avoid having to test each effect individually, 

the stepwise method of multiple linear regression analysis was used. The stepwise 

method allows for the simultaneous analysis of all independent variables, in this case, 

those four already defined, and their six interaction terms, by combining the forward 

selection and backward elimination methods; additionally, it does not require any 

distribution assumptions such as normality (Montogomery et al., 2006, p. 281). Using 

Minitab for the computation of the stepwise regression analysis yielded the best possible 

fit equation for all the variables and their interactions. This equation also naturally reveals 

which interaction terms are significant, and warrant testing by Hypotheses 2 and 3. 

   

Hypothesis 2 tested whether or not there is a difference in the means of each 

quartile group within each independent variable; or, whether there is a difference in the 

means of each cell, for each column in Table 3-3 (example shown by light shading). A 

test for normality was used to determine if Ya was normally distributed with respect to 

each of the independent variables, and it was found that none of the pairings resulted in a 
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normal distribution. Because of the non-normality of the data, the most appropriate test 

was a test of difference in medians using the Kruskall-Wallis method (Conover, 1999, p. 

288), used for all independent variables. 

 

 Hypothesis 3 tested whether or not the cost of multi-jurisdictional plans is 

significantly different from that of single-jurisdictional plans. Using the results of the 

normality test done for Hypothesis 1, the most appropriate test was the Mann-Whitney 

test for the difference in two medians (Conover, 1999, p. 275). 

 

3.3.2.3 Treatment of Data after Hypothesis Testing 

It is almost impossible within the scope of one dissertation to measure the 

approximate cost to a single jurisdiction that is participating in a multi-jurisdictional plan. 

By definition, any single jurisdiction participating in a regional HMP must, as a 

minimum, provide “documentation that the plan has been formally adopted by the 

governing body of the jurisdiction requesting approval of the plan” [44 CFR § 

201.6(c)(5)]. The possibility exists therefore, that a given jurisdiction can gain approval 

for a HMP simply by notifying the planning body that they wish to be involved, and then 

passing a resolution to adopt the final plan as their own. One might imagine that this 

method of obtaining approval for a HMP would be least expensive for a single 

jurisdiction. From reading approved HMPs however, it is clear that an enormous variety 

of participation from single jurisdictions can be observed, ranging from the method just 

mentioned to regular meetings, active participation in the hazard assessment, and many 

others. To determine the cost of writing and gaining approval for a HMP for a single 
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jurisdiction participating in a multi-jurisdictional HMP would require a highly detailed, 

case-by-case analysis of financial documents spanning several years, as well as 

interviews with participants.  

The original proposal for this research recommended an estimation of individual 

costs by dividing the total cost of a multi-jurisdictional plan by the number of 

participants, and plotting these estimated per-jurisdiction costs as a function of the 

independent variables, as well as performing a sensitivity analysis on the results of the 

hypothesis testing. The results however, discussed in Chapter 4, did not allow for an 

effective execution of these tasks.  

 

3.4 Methodological Issues 

3.4.1 Reliability 

Reliability is defined as “the consistency with which a measuring instrument 

yields a certain result when the entity being measured hasn’t changed” (Leedy, 2005, p. 

29). The design of this research, specifically the selection of statistical tools to measure 

available data, is believed to be highly reliable. Arguably the tool that invites the largest 

amount of variability is the partitioning of the independent variables into quartile groups. 

Other types of groups could yield different results, and these results should be interpreted 

within the context of the groups used. By selecting quartile groups to partition the 

independent variables, reliability is increased by keeping consistent methodology 

between variables. 
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3.4.2 Validity 

Validity is defined as “the extent to which the [measurement] instrument 

measures what it is supposed to measure” (Leedy, 2005, p. 29). One aspect of this 

research that might affect validity is the use of grant awards to measure the cost of 

writing a plan. Ultimately this research can only be said to measure the cost of writing a 

plan to jurisdictions that have received grants to do so; however it is assumed that the 

grant awards for this task are representative of all costs to all jurisdictions. With respect 

to these costs, the methodology described here only seeks to find an average cost for each 

quartile of each independent variable. A cost for each jurisdiction will not be produced, 

but rather estimated using the mean of the quartile group. Using these techniques, it is 

believed that an acceptable estimate of cost will be obtained. 

 

3.4.3 Replicability 

Due to the public availability of the data to be used in this proposed research, 

identical datasets and procedures could be constructed and used to run the same tests 

multiple times. Based on the methods described, it is expected that multiple runs of the 

hypothesis tests will yield similar results. Further, the methods in Chapter 3 have been 

specifically written to include the largest amount of detail possible.  

 

3.4.4 Bias 

Leedy (2005, p. 208) defines bias in research as “any influence, condition, or set 

of conditions that singly or together distort the data.” Certain steps have been described 

that are deliberate in their attempt to avoid introducing bias into the proposed research, 
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such as selecting random samples. One point of caution, also discussed in the previous 

section, is that the dependent variable will only be sampled from jurisdictions who 

received grant awards to help pay for their HMPs. If any pronounced change in behavior 

or cost exists between those jurisdictions who paid for an HMP themselves, and those 

who had external planning grants, then this research will necessarily be biased towards 

those using planning grants. For instance, if a jurisdiction purposely requests a grant 

award for an amount that is more than they believe the plan will cost, this could falsely 

inflate the costs of HMPs found by this research. However over a thousand HMPs have 

been written using federal planning grants and it is believed that enough variation exists 

within the dependent variable to produce an accurate representation of cost. 

 

3.4.5 Representativeness 

By using the entire United States as the population from which the samples will be 

drawn, it is reasonable to assume that this study will be representative of all types of 

planning jurisdictions and their associated costs in the United States. Two groups not 

represented, as discussed in previous sections, will be those that did not have financial aid 

in the form of a federal grant, and those single jurisdictions that wrote their plans with 

grants that qualified for small and impoverished match values. 

 

3.5 Research Constraints 

A few constraints exist within the methodology described in this chapter, and are 

discussed in this section. First, the matrix models used to determine the independent 

variables, while statistically sound, depend on the subjectivity of the factors being 
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inputted. The SHELDUS database, like all hazard data, also contains several restrictive 

characteristics. The National Climatic Data Center, from which the majority of the 

SHELDUS data was derived, only maintains data for hazards causing $50,000 of damage 

or more, or hazards which caused at least one fatality. This is not an especially large 

concern however, especially for events with a large spatial extent. It is reasonable to 

assume that events causing a few thousand dollars in damage are negligible within the 

natural hazards context, as low costs in this range can be absorbed somewhat easily by 

the local community. SHELDUS is also limited by its resolution, which does not include 

any smaller unit than the county. If the goal of this analysis was to determine highly 

specific hazard frequencies by location, this would present a potential barrier. However 

for the nature of this research, it can reasonably be assumed that the frequency of 

occurrence of a natural hazard for a given city is equal to that of its parent county.  The 

inaccuracy caused by this assumption is not believed to be significant enough to impact 

the methods described here. 
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CHAPTER IV 

4 RESULTS AND ANALYSIS 

 

4.1 Results and Analysis of the Pre-Treatment 

4.1.1 Correlation Matrix for Independent Variables 

One of the first steps in this analysis, as outlined in Chapter 3, was to create a 

correlation matrix for the independent variables. This step was to eliminate any duplicate 

testing. Had any two of the variables shown a strong correlation (greater than 0.90, for 

instance), it would have been reasonable to assume that testing the variability of the 

dependent variable as a function of each of the correlated variables would have been 

redundant. Table 4-1 shows the correlation matrix for the independent variables, and it is 

clear that none of the variables are correlated to an extent which would require removing 

them from the analysis. 

 

Table 4-1: Correlation Matrix for the Independent Variables 

 X1 X2 X3 
X2 0.618   
p-value <0.05   
X3 0.205 0.237  
p-value <0.05 <0.05  
X4 -0.053 -0.169 0.047 
p-value 0.323 <0.05 0.378 

 

 While none of the correlation coefficients in Table 4-1 warrant the removal of 

independent variables, it is worth noting that the frequency of natural hazards (X1) and 

the number of participating jurisdictions (X2) share a correlation coefficient of 0.618, 

with a very low probability of erroneously rejecting a zero-correlation hypothesis (p-
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value). This correlation might suggest that jurisdictions are more likely to work together 

if they have experienced a high frequency of natural hazards. This is not contrary to 

intuition, and further study might help to bolster the discrepancy of academic research on 

the motivating factors of multi-jurisdictional collaboration present in the literature. 

 

4.1.2  Correlation Matrix for All Variables 

A correlation matrix was constructed for all of the variables, to test the correlation 

of the independent variables to the dependent variable. Without correlation between the 

independent and dependent variables, there is no reason to expect meaningful results 

from the hypothesis testing. The resulting correlation matrix is shown in Table 4-2. 

 

Table 4-2: Correlation Matrix for Independent and Dependent Variables 

 Ya X1 X2 X3 
X1 0.318    
p-value <0.05    
X2 0.361 0.618   
p-value <0.05 <0.05   
X3 0.59 0.205 0.237  
p-value <0.05 <0.05 <0.05  
X4 0.062 -0.053 -0.169 0.047 
p-value 0.250 0.323 <0.05 0.378 

 

 The results in Table 4-2 indicate that all the variables have significant correlation, 

except for population density (X4). Because the confidence level was set at 95% (alpha = 

0.05) as noted in Chapter 3, Table 4-2 indicates that the confidence level must be dropped 

to 75% in order for population density to be significantly correlated with the costs of 

plans. This also indicates a higher probability of erroneously rejecting the zero-

correlation hypothesis. For this reason, population density (X4) was watched with special 
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attention in the testing of Hypothesis 1. The correlation matrix assumes a linear 

relationship, and a non-linear relationship in Hypothesis 1, with population density as a 

significant factor, would necessitate its inclusion in the analysis. 

 

4.2 Results and Analysis of Hypothesis 1 

As discussed in Chapter 3, Hypothesis 1 tests for significant interactions between 

the independent variables. Restated, Hypothesis 1 measures: 

 

For each independent variable Xi and Xj, 

H0: There is no interaction between the two variables 

H1: There is a significant interaction between the two variables 

 

Hypothesis 1 was tested using stepwise regression for all the independent 

variables, as well as their interaction terms, represented as the product of two 

independent variables. The initial result of the stepwise regression yielded the first 

equation in Table 4-3; however the adjusted R-squared value of the equation was 42.55 

(all R-squared values presented are adjusted). In other words, only 42.55% of the 

variability in the cost data could be explained by the linear regression model indicated by 

the linear equation in Table 4-3. These results indicated the need to explore non-linear 

relationships, specifically polynomial, logarithmic, and inverse. Appropriate 

transformations (specified below) were applied to the data, so that the same stepwise 

regression test could be applied to the transformed data for each type of potential 
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relationship. The resulting equations, along with their respective R-squared values are 

displayed in Table 4-3.  
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Table 4-3: Results from Hypothesis 1, Stepwise Multiple Linear Regression Analysis 

Type Constant 
(a) b1 X1 b2 X2 b3 X3 b4 X4 b5 X5 b6 X6 b7 X7 b8 X8 R-

squared 

Linear 41096 0.1295 X3 100 X1X2             42.55 

Poly 44191 0.417 X3 0.79 X2
2 -3247 X2 -0.0166 X2X3 499 X1X2 -0.113 X1X2

2 -4442 X1 10.3 x4 50.55 

Log -68074 0.1029 X3 79 X1X2 13940 ln X3 -19314 ln 
X1X2 

2473 X2       45.93 

Inv 16119 0.1423 X3 84 X1X2 145364 inv X1X2 -1309 inv 
X2X3 

1630 X2 -0.0012 inv 
X2X3 

    45.26 
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The transformations needed included simply squaring, cubing, taking the natural 

log, or taking in the inverse of the independent variables. In this way, the same stepwise 

regression process could be used to determine comparable R-squared values for all types 

of relationships. From the R-squared column in Table 4-3, a polynomial relationship best 

describes the behavior of the dependent variable, given the independent variables 

selected, and their interaction terms. The equation from this analysis is re-arranged into a 

more readable format and shown in Equation 4-1. 

 

441910166.0499
3.100.41732474442113.00.79y

3221

4321212
22




xxxx
xxxxxxx

  (4-1) 

 

Of all possible combinations of independent variables, interactions terms, and 

mathematical relationships, Equation 4-1 does the best available job of explaining the 

behavior of the dependent variable. With an R-squared value of 50.55, Equation 4-1 is 

able to explain slightly more than half of the variation seen in the dependent variable, 

indicating that more variables are needed. However it was outlined in Chapter 3 which 

independent variables would be tested, and it is not the intent of this dissertation to 

explore additional independent variables. It should also be noted that increasing the 

number of variables can also potentially increase the R-squared value, but not necessarily 

the predictive power of the model. Therefore caution must be exercised in fully 

understanding the predictive value of additional variables which might be added to the 

model in future studies.  
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What can be determined from Equation 4-1 is that H0 for Hypothesis 1 is rejected 

for the interaction terms X1X2 and X2X3. Because the remaining interaction terms do not 

appear in Equation 4-1, they are not considered significant. The interpretation of this 

result is that the terms X1X2 and X2X3 contribute to the dependent variable in a 

significantly different way than their individual components. Interaction terms however, 

are typically very difficult to interpret. While the natures of the interaction terms 

identified by Hypothesis 1 are not defined, they are supported by the correlation matrix in 

Table 4-1. All four independent variables are present, including population density. 

However the methods used to construct the correlation matrices assume linearity and it is 

shown in Equation 4-1 that the optimal relationship of the independent variables is 

exponential. Therefore, population density (X4) is included in the analysis of Hypotheses 

2 and 3. While Hypothesis 1 was intended to test the significance of interaction terms 

only, it also verifies the influence of all four independent variables on the dependent 

variable. For clarity, a summary of the results of Hypothesis 1 is provided in Table 4-4. 

 

      Table 4-4: Results of Hypothesis Testing for Hypothesis 1 

Interaction term Present in Equation 4-1? Result of Hypothesis Test 

X1X2 Yes Reject H0  

X1X3 No Fail to Reject H0 

X1X4 No Fail to Reject H0 

X2X3 Yes Reject H0 

X2X4 No Fail to Reject H0 

X3X4 No Fail to Reject H0 
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4.3 Results and Analysis of Hypothesis 2 

Recall that Hypothesis 2 tested the differences between means of quartile groups of 

the independent variable, for single and multi-jurisdictional plans: 

 

The mean cost of a HMP varies significantly as the value of an independent variable (Xi) 

changes. 

For each independent variable Xi, 

H0: k1 = k2 =…= kn 

H1: at least one ki is different 

Where ki = the mean of the ith group 

 

Hypothesis 1 served to determine which independent variables should be tested 

with Hypotheses 2 and 3, as well as to generate a predictive model. Hypothesis 2 and 3 

are designed to look at cost behavior specifically with respect to single and multi-

jurisdictional plans. The variables shown to have a significant effect on determining the 

dependent variable according to Hypotheses 1 were all four of the independent variables, 

as well as the interaction terms X1X2 and X2X3. These six variables were tested by 

Hypothesis 2. 

 As shown in Chapter 3, the data to be used for Hypothesis 2 was tested for 

normality, and found to be non-normal. Therefore the most appropriate test was the 

nonparametric Kruskall-Wallis test, which looks for a significant difference in medians. 

The results of the test are presented in Table 4-5. 
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Table 4-5 does present some interesting results that may be used to draw 

conclusions, however. The two areas of interest, indicated by gray shading, are the cost of 

single-jurisdictional plans as they vary according to the frequency of natural hazards 

experienced by the planning area, and the lack of variation in cost for single-jurisdictional 

plans with respect to population density. 

 

 

 

Table 4-5: Results of Hypothesis 2 

Quartile Quartile Value Single-Jurisdictional 
Plans 

Multi-Jurisdictional 
Plans 

1 0-3.115 $56,471.00 $47,398.00 
2 3.115-4.44 $58,000.00 $23,200.00 
3 4.45-6.5 $58,000.00 $30,412.00 
4 6.5-48 $10,700.00 $103,578.00 
  p-value < 0.05 p-value < 0.05 

Frequency of 
Natural Hazards 

(X1) 

  reject null reject null 

  Single-Jurisdictional 
Plans 

Multi-Jurisdictional 
Plans 

1 0-1 N/A N/A 
2 1.1-3 N/A $30,033.00 
3 3.1-8.75 N/A $30,530.00 
4 8.76-78 N/A $51,240.00 
   p-value < 0.005 

Number of 
Participating 

Jurisdictions (X2) 

   reject null 

  Single-Jurisdictional 
Plans 

Multi-Jurisdictional 
Plans 

1 2308-17251 $34,261.00 $12,720.00 
2 17252-42819 $34,608.00 $30,126.00 
3 42820-119660 $58,000.00 $35,700.00 
4 119661-3694820 $118,960.00 $108,000.00 
  p-value < 0.05 p-value < 0.05 

Population (X3) 

  reject null reject null 

  Single-Jurisdictional 
Plans 

Multi-Jurisdictional 
Plans 

1 1.7-57.8 $49,305.00 $33,687.00 
2 57.9-197.5 $22,890.00 $34,800.00 
3 197.6-1477.9 $39,247.00 $77,333.00 
4 1478-59720.6 $44,080.00 $143,102.00 
  p-value = 0.350 p-value < 0.05 

Population Density 
(X4) 

  fail to reject reject null 
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Table 4-5: Continued. 

  Single-Jurisdictional 
Plans 

Multi-Jurisdictional 
Plans 

1 0-4.85 $58,000.00 $45,657.00 
2 4.86-10.52 $19,479.00 $24,100.00 
3 10.53-35.69 $7,420.00 $30,080.00 
4 35.69-3111.68 N/A $57,441.00 
  p-value < 0.05 p-value < 0.05 

X1X2 Interaction 
Term 

  reject null reject null 

  Single-Jurisdictional 
Plans 

Multi-Jurisdictional 
Plans 

1 3155-27469 $34,800.00 $10,472.00 
2 27470-126228 $40,000.00 $22,991.00 
3 126229-618177 $118,960.00 $34,695.00 

4 618177-
89879712 $382,667.00 $96,325.00 

  p-value < 0.05 p-value < 0.05 

X2X3 Interaction 
Term 

  reject null reject null 
 

The first area is of interest because by examining Table 4-5, it is obvious that an 

increase in hazard frequency causes a decrease in cost for single-jurisdictional plans. To 

confirm the validity of this result, the fourth quartile of hazard frequency, which has large 

variation, was itself broken into quartiles, and the Kruskall-Wallis test repeated for those 

values. The results of this test are shown in Table 4-6. 

 

   Table 4-6: Results of Further Division of the fourth quartile of X1 

Quartile Quartile Values Single-Jurisdictional Costs 
4.1 6.5-7.45 $10,000.00 
4.2 7.46-9.4 $24,400.00 
4.3 9.5-14.11 $8,745.00 
4.4 14.11+ N/A 

p-value = 0.078 
fail to reject 

 

 

The results of the secondary Kruskal-Wallis test indicate that there is no 

significant difference in median costs for single-jurisdictional plans in areas experiencing 
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more than an average of 6.5 hazards per year, however from Table 4-5 it is known that 

these cost values are still significantly lower than those costs for areas with less than 6.5 

natural hazards per year. There are two possible explanations for this. First, there is a 

potential psychological factor at work, where those jurisdictions that see more hazards on 

a regular basis are more likely to know what to plan for, and how; thereby making the 

planning process more efficient. However this does not explain the absence of the lower 

costs for multi-jurisdictional plans where more than 6.5 hazards are expected annually. A 

second reason is therefore proposed, where it is possible that a high frequency of natural 

hazards leads to a high influx of relief and assistance funding. If single jurisdictions have 

a surplus of funds due to this additional income, some of it could potentially be applied to 

writing a HMP, thus reducing the actual amount of money solely dedicated to plan 

creation. This second explanation at least partially explains why the same decrease is not 

present in multi-jurisdictional plans. A single jurisdiction will have complete control over 

its budget, and be able to allocate funds as necessary. This type of financial management 

may not be as evident, or even possible, when several jurisdictions are collaborating.  

A similar situation with the quartiles showing a wide range of values occurred 

with the fourth quartile of the number of participating jurisdictions in a plan. Another 

sub-analysis of the fourth quartile was performed, with the results in Table 4.7. Unlike 

hazard frequency however, the median cost of plans continues to significantly increase 

with an increase in the number of participating jurisdictions. 
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       Table 4-7: Results of Further Division of the fourth quartile of X2 

Quartile Quartile Value Multi-Jurisdictional Cost 
4.1 8 to 10 $29,144.00 
4.2 10.1-12 $45,402.00 
4.3 12.1-20 $60,149.00 

4.4 20.1+ $140,710.00 
p-value < 0.05 

reject null 

 

The second noteworthy finding from Table 4-5 is the lack of variation of in 

median cost for single-jurisdictional plans with respect to population density. This is less 

surprising when considering the results in Table 4-2, where population density was not 

significantly correlated to cost, assuming a linear relationship. The findings in Table 4-5 

indicate that the predictive power of population density in Equation 4-1 comes entirely 

from multi-jurisdictional plans. This is a somewhat unexpected result, as high population 

density is widely considered to contribute significantly to social and structural 

vulnerability. It is possible however, that planning for a single-jurisdiction is akin to 

planning for an urban environment, regardless of the population density. A multi-

jurisdictional plan may represent urban, suburban, and rural areas which average out to a 

single population density, and the combination of these three settings will affect the cost 

of the plan. Based on these findings, and those discussed for other independent variables, 

it is recommended that further analysis of these situations be carried out in future studies. 

 For Hypotheses 2 and 3, the results also contain an analysis for the interaction 

terms X1X2 and X2X3, because they were found to be significant contributors to 

predicting cost. However the results for these interaction terms shown in Table 4-5 are 
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difficult to interpret in a meaningful and tangible way. All that can be said with certainty 

is that the interaction terms do contribute significantly to determining the cost of a plan, 

and the associated median cost values change significantly as their values change. The 

nature of these interactions is unknown however, and would require additional analysis 

outside of this dissertation to fully quantify and understand. 

 

4.4 Results and Analysis of Hypothesis 3 

Hypothesis 3, as previously stated, was designed to test whether or not there is a 

significant difference in median cost between single and multi-jurisdictional plans, within 

each quartile of each variable: 

 

The average cost of a HMP, as influenced by an independent variable, is different for a 

single jurisdictional plan than for a multi-jurisdictional plan. 

For each independent variable Xi,  

H0: ki for a single-jurisdictional plan = kj for a multi-jurisdictional plan 

H1: ki for a single-jurisdictional plan ≠ kj for a multi-jurisdictional plan 

Where  ki = the mean of the ith group 

kj = the mean of the jth group 

 

The data used for Hypothesis 3 was the same as that for Hypothesis 2, and was 

therefore non-normal. The appropriate test for Hypothesis 3 was the nonparametric 

Mann-Whitney, which tests for a significant difference between two medians. The results 
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of the Mann-Whitney tests are shown in Table 4-8. The number of participating 

jurisdictions (X2) is omitted due to lack of possible comparison.
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Table 4-8: Results of Hypothesis 3 

Quartile Quartile Value Single-Jurisdictional 
Plans 

Multi-Jurisdictional 
Plans p-value H3 

1 0-3.115 $56,471.00 $47,398.00 0.1804 fail to reject 
2 3.115-4.44 $58,000.00 $23,200.00 <0.05 reject null 
3 4.45-6.5 $58,000.00 $30,412.00 0.0308 reject null 

Frequency of 
Natural 

Hazards (X1) 

4 6.5-48 $10,700.00 $103,578.00 <0.05 reject null 

  Single-Jurisdictional 
Plans 

Multi-Jurisdictional 
Plans p-value H3 

1 2308-17251 $34,261.00 $12,720.00 0.4479 fail to reject 
2 17252-42819 $34,608.00 $30,126.00 0.7385 fail to reject 
3 42820-119660 $58,000.00 $35,700.00 0.0746 fail to reject 

Population 
(X3) 

4 119661-3694820 $118,960.00 $108,000.00 0.3742 fail to reject 

  Single-Jurisdictional 
Plans 

Multi-Jurisdictional 
Plans p-value H3 

1 1.7-57.8 $49,305.00 $33,687.00 0.5404 fail to reject 
2 57.9-197.5 $22,890.00 $34,800.00 0.1666 fail to reject 
3 197.6-1477.9 $39,247.00 $77,333.00 <0.05 reject null 

Population 
Density (X4) 

4 1478-59720.6 $44,080.00 $143,102.00 <0.05 reject null 

  Single-Jurisdictional 
Plans 

Multi-Jurisdictional 
Plans p-value H3 

1 0-4.85 $58,000.00 $45,657.00 0.3108 fail to reject 
2 4.86-10.52 $19,479.00 $24,100.00 0.2725 fail to reject 
3 10.53-35.69 $7,420.00 $30,080.00 0.05 reject null 

X1X2 
Interaction 

Term 

4 35.69-3111.68 N/A $57,441.00   

  Single-Jurisdictional 
Plans 

Multi-Jurisdictional 
Plans p-value H3 

1 3155-27469 $34,800.00 $10,472.00 0.2182 fail to reject 
2 27470-126228 $40,000.00 $22,991.00 <0.05 reject null 
3 126229-618177 $118,960.00 $34,695.00 <0.05 reject null 

X2X3 
Interaction 

Term 

4 618177-
89879712 $382,667.00 $96,325.00 <0.05 reject null 
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Three results from Hypothesis 3 warrant further examination. Each area to be 

examined is marked in Table 4-8 by gray shading. 

The first interesting result shown in Table 4-8 is the failure to reject the null 

hypothesis for all first quartile groups for all of the independent variables. This indicates 

that regardless of the variable, the costs of single and mult-jurisdictional plans are not 

significantly different for low values of an independent variable. The differences in cost- 

usually with multi-jurisdictional plans costing significantly more- do not typically 

manifest themselves until larger values of the independent variable are reached. One 

possible explanation is that for small values of the independent variables, such as a small 

population or relatively low number of natural hazards experienced per year, a small 

multi-jurisdictional effort may behave more like a single one. 

The frequency of natural hazards variable seemingly confirms the discussion from 

the previous section on Hypothesis 2. Single and multi-jurisdictional plans cost 

essentially the same with a low hazard frequency, with multi-jurisdictional plans being 

cheaper for the middle two quartiles, then significantly more expensive for the fourth 

quartile. With hazard frequency increasing, it is possible that adding more jurisdictions 

that are accustomed to managing the hazards will increase the efficiency of the planning 

activities. However, the large drop in cost for single-jurisdictional plans could potentially 

be accounted for by the additional influx of relief funding following a disaster, as 

discussed in the previous section. 

 Arguably the most interesting result from Hypothesis 3 is that for population (X3). 

Table 4-8 shows that the null hypothesis is rejected for all four quartiles of population, 

meaning that regardless of the population of the planning jurisdiction(s), there is no 
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significant difference in cost for single and multi-jurisdictional plans. For example, if a 

county with three relatively small cities, and a large city with equal population to the 

county, each desire to write a multi or single-jurisdictional plan respectively, the two 

plans will not cost significantly different. This result indicates that it is highly desirable to 

write a multi-jurisdictional plan, as there is a high probability that the cost of the plan can 

be shared among the participating jurisdictions, thus reducing the cost-per-jurisdiction. 

Considered along with the results from Hypothesis 2, the benefit from participating in a 

multi-jurisdictional plan may diminish depending on the frequency of natural hazards 

experienced by the planning jurisdiction(s). In addition to potentially reducing the cost-

per-jurisdiction, it is also beneficial to collaborate on a plan because a multi-jurisdictional 

plan will have more “plan” for the dollar. For example, as was discussed in Chapter 2, 

and shown in Appendix E, eight possible components to a HMP, only four are 

mandatory. One of the optional components is for multi-jurisdictional plans, and becomes 

mandatory when two or more jurisdictions are collaborating on a plan. The optional 

component forces participation from all the participating jurisdictions, and therefore 

naturally builds a level of awareness and cooperation among the participants, which 

could be beneficial in managing natural hazards and other aspects of government. 

Because this collaborative factor occurs with no additional cost with respect to 

population, it is beneficial for jurisdictions with similar populations to work together in 

creating a HMP. 
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4.5 Results and Analysis of the Post-Treatment 

Hypotheses 2 and 3 return to the original problem statement (Section 1.2) and 

research questions (Section 1.3) posed by this dissertation, namely that multi-

jurisdictional collaboration is a poorly understood facet of emergency planning and 

preparedness, yet it appears to be a successful method of completing a HMP. It was 

hypothesized (Section 1.4) that cost is an important framework for understanding the 

successful completion of a HMP, with potential differences between single and multi-

jurisdictional plans.  

 Recalling these initial conjectures, a natural question to ask with results now 

available, is how might one use the independent variables that pertain to a specific place 

to estimate the potential cost of writing a HMP for that area? This question, though 

originally posed in the proposal for this dissertation, cannot be fully answered based on 

the results of the hypothesis testing for the reasons described in the next sections. 

 

4.5.1 Predictive Model 

When the research methodology for this dissertation was originally designed, a 

post-treatment of the data was proposed such that a predictive model of cost might be 

created using each independent variable. Of course, this proposed idea relied on the 

assumption that the independent variables would be able to significantly predict the cost 

of HMPs on an individual and reliable basis, and that such a prediction would yield a 

graph adequate for determining potential “breakeven” points where the more cost-

beneficial choice between a single or multi-jurisdictional plan could be identified. A 

hypothetical illustration of how this assumed behavior of the dependent variable might 
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have looked is shown in Figure 4-1. Hypothesis 1 however, proved that this is not the 

case. In fact, with the variables identified for this study, Equation 4-1 shows that the best 

possible predictive model is polynomial in nature and only able to explain approximately 

half of the variability found in the cost data. An example scatter plot for cost as a function 

of variable X1 is provided in Figure 4-2 to illustrate the actual appearance of the data, and 

show why it is not possible to draw the distinct lines proposed in Figure 4-1. Because of 

this finding from Hypothesis 1, it is assumed that Equation 4-1 is the best available 

predictive model, although further research is required to determine additional variables 

which might increase the predictive capabilities of the model.  

 

 

Figure 4-1: Hypothetical Predictive Model 
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  Figure 4-2: Example Scatter Plot of Actual Data 

 

  

4.5.2 Sensitivity Analysis 

A sensitivity analysis is typically used to determine a range of values that could 

potentially result from the incorrect estimation of an independent variable, or the 

“sensitivity” of a decision or outcome to changes in one or more parameters (Canada et 

al., 1996, p. 289). The results of a sensitivity analysis are particularly useful when a 

potential error in estimating controlling parameters would result in a different decision 

than the original analysis. 

Similar to the predictive model, a sensitivity analysis was proposed in the original 

design of this research when it was assumed to a certain extent that cost would be 

determined by a linear relationship to the independent variables. Sensitivity analysis in 
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this situation would have been beneficial to determine which plan method was more cost-

beneficial on the basis of individual jurisdictions. Erroneous estimation of independent 

variables might have caused a single-jurisdictional plan to appear as a more cost-

beneficial choice than a multi-jurisdictional one, or vice versa. However two problems 

exist with using a sensitivity analysis with the results presented above. First, a similar 

analysis is inherent in the design, where the independent variables are split into quartiles. 

From looking at the results of Hypothesis 2 and 3, an estimate can already be obtained at 

how varying values of an independent variable change the cost value. Second, Hypothesis 

1 confirms that the best possible prediction of the dependent variable using the 

independent variables and their interaction terms still can only explain 50.55% of the 

variation in the cost data. Therefore, different values for the independent variables are not 

needed, but rather additional variables. 
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CHAPTER V 

5 RESEARCH CONCLUSIONS 

 

5.1 Research Implications 

When interpreting the results of this analysis, it is important to remember that this 

is the first study of its kind with respect to the costs associated with planning activities in 

disaster management. Chapter 2 outlined the literature that has been published in the field 

of emergency management prior to this, and it was shown that very few studies address 

the cost of planning, particularly those aspects related to multi-jurisdictional 

collaboration. With this background, it is believed that this analysis provides a viable first 

step towards a more complete model of planning costs in emergency management.  

 Perhaps the most significant implication of this research is the identification of at 

least a partial model for cost, identified in the results of Hypothesis 1. Evident in this 

analysis is the conclusion that the variables identified in Section 3.2.1 were not adequate 

to fully explain the variation in cost for HMPs. The argument can be made that additional 

variables must be identified, and analyzed for inclusion in the model represented by 

Equation 4-1. However, is it possible to fully explain the variation in cost? In the case of 

grants awarded for HMPs, there exists the possibility that two identical, or very similar 

planning bodies could each apply for a grant, requesting very different award values, and 

have both of these grant applications approved. This implies that a complete model of 

plan cost may not be attainable. Similarly, for jurisdictions writing a plan without grant 

assistance, particularly knowledgeable and efficient (or inefficient) employees may be 

able to significantly reduce the cost of a plan for that specific jurisdiction(s) through their 
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own knowledge and ability. A similar jurisdiction with identical or similar values for the 

independent variables in this analysis may be lacking the planning skills of the other 

jurisdiction, thus creating a plan with a higher cost than a comparable jurisdiction. The 

question also arises as to whether or not a fully standardized model is desirable, as every 

planning entity is unique and may need to be considered on a case-by-case basis when 

assessing planning costs. The ideal model may explain most but not all variation in cost, 

providing approximate cost values to serve as guidelines for assessing individual 

planning entities. 

Despite the possibility for discrepancy due to human judgment, the results of this 

analysis do in fact provide ballpark figures given certain parameters. Currently there is no 

standard for determining the cost of a HMP, and while it may not be possible to define an 

exact model, the results presented here can be used as a framework for those judging 

whether or not a proposed cost of a plan is reasonable. This satisfies the first objective 

listed in Section 1.6. For example from Table 4-5, a single jurisdiction with a population 

of approximately 30,000, which experiences 1-2 hazards per year on average, ought to 

expect a plan within the tens of thousands of dollars. If a grant application or proposed 

budget requests over $100,000 dollar for writing the plan, rejection of the request or at 

least further investigation may be warranted.  

A second implication of this research is that in general, multi-jurisdictional plans 

should be highly favored over single-jurisdictional ones. From the results of Hypotheses 

3, the median costs of multi-jurisdictional plans are not significantly different than that of 

single-jurisdictional plans in the majority of cases. When the additional plan content and 

mutual awareness between jurisdictions is combined with the potential reduction of the 
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cost-per-jurisdiction, it is likely that participating in a multi-jurisdictional plan will yield 

more benefit per dollar than a single-jurisdictional plan. The exception to this rule is if a 

single jurisdiction experiences a high (more than 6.5) number of natural hazards per year, 

and has a surplus of relief money to be applied to the HMP process. If the jurisdiction is 

interested in creating or maintaining a working relationship with neighboring 

jurisdictions however, the decision to collaborate should be carefully assessed. While this 

finding technically satisfies the second objective listed in Section 1.6, additional analysis 

is recommended, possibly including additional social frameworks from Figure 2-3.  

Based on the results of the pilot study, it is evident that a large discrepancy exists 

between single and multi-jurisdictional plans, with multi-jurisdictional plans being highly 

favored over single ones. The results of this research imply that planners at the local and 

regional level are already aware of the benefits of collaborating on multi-jurisdictional 

HMPs, although there may be additional factors contributing to their desire to 

collaborate. Planning expertise or efficiency, as well as the type and number of people 

involved in the process likely combine with cost to make multi-jurisdictional plans more 

attractive, although the nature of this relationship could be further defined with future 

studies. 

 

5.2 Recommendations for Future Research 

Because of the exploratory nature of this research with respect to planning costs in 

emergency preparedness, there are a large number of potential future studies. The first 

effort following the completion of this dissertation will be to publish the results of the 

hypothesis testing, as well as the theoretical model proposed in Section 2.4. With 
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particular regard to the theoretical model, further development to include for-profit and 

non-governmental organizations (NGOs) is a likely step immediately following the 

completion of the dissertation process.  

 

5.2.1 Future Studies: Pilot Study 

Several additional studies are recommended for expanding on the results of the 

pilot study documented in Appendix B, prioritized in the following order. 

First is exploring the correlation shown in Table 4-1 between the frequency of 

natural hazards, and the number of participating jurisdictions in a plan on a more detailed 

scale. This relationship could play a significant role in explaining the wide variation of 

plan completion by location, documented in the pilot study (Appendix B). A more 

localized study of hazard frequency could potentially expand upon the results from that 

analysis, such as looking at individual counties, rather than entire states. 

Second, there is also the question of how much of the population is covered by 

HMPs. While only about a third of local governments have HMPs in place, preliminary 

estimates from FEMA’s database of completed plans indicate that close to 70% of the 

population is covered by a HMP; however additional analysis is needed to confirm this 

number. 

 

5.2.2 Future Studies for the Predictive Model 

 From the hypothesis testing, there are a number of directions for future research to 

go. First, additional variables for the cost model from Hypothesis 1 could be identified. In 
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the previous section, the suggestion was made that a “perfect” model may not be 

necessary or possible; rather, a model which provides approximate ranges for cost based 

on certain independent variables, and then allows for case-by-case consideration as well, 

may be an ideal method for HMP cost estimation. In Section 3.2.1, a fairly thorough 

analysis of potential variables was presented, leaving only the “built environment” of a 

planning jurisdiction(s) as a potentially influential variable that was not measured due to 

time and budgetary constraints on this dissertation. Built environment may be a good 

starting point for further variable identification, especially since those listed in Figure 3-1 

have already been tested for their ability to influence cost. Two potential avenues for 

deriving a measure of the quality of the built environment may be found in ISO’s 

Building Code Effectiveness Grading Schedule (BCEGS) or the National Flood 

Insurance Program’s Community Rating System (CRS). The additional variables will 

almost certainly require consultation with experts in the field as to what else, outside of 

those variables shown in Figure 3-1, should be measured. Some possible suggestions 

might include the personal preferences or criteria of those approving HMP grants, or the 

efficiency of plan writers within the authoring jurisdiction(s).  

 A second noteworthy item from HMP planning, mentioned in Section 2.3.3, is the 

optional nature of planning for man-made hazards. The completion percentages for 

HMPs are already considerably low; it is likely that this number drops even lower when 

examining the completion of planning activities for man-made threats such as hazmat 

incidents and terrorism. Determining completion percentages for these hazards may 

illustrate the need to bring terrorism and hazmat preparedness up to the same level as that 

for natural hazards. 
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5.2.3 Future Studies on Single versus Multi-Jurisdictional Plans 

 Finally, a direction for research which arguably provides the most possibility for 

expansion is the role of multi-jurisdictional collaboration. The first step in understanding 

this aspect of emergency management within the planning context will be to build a 

model of how per-jurisdiction costs behave within multi-jurisdictional efforts. Similar to 

the findings of this dissertation, it is hypothesized that a model will be able to assist in 

decision-making, but ultimately individual consideration will be necessary as well. Also 

discussed in Section 2.3.3 were the participation styles of Direct Representation, 

Authorized Representation, and a combination of the two. A model which relates these 

types of participation to per-jurisdiction cost could potentially be very useful.  

A second option, once per-jurisdiction costs can be reasonably estimated, is 

determining a measure of benefits of HMPs. Jackman and Beruvides (2008a) have 

already begun to explore appropriate applications of benefit-cost analysis for HMPs. The 

difficulty in perfoming this type of analysis for HMPs lies in the monetary values being 

closely associated with the occurrence of hazards. 

Finally in the broader context of multi-jurisdictional roles in emergency 

management, the concept of networked government might provide an interesting path to 

follow. Best described by former president of the World Bank J.F. Rischard, the 

prevalence of networked systems allowed by the Internet could potentially have a 

positive impact on the effectiveness of government. Transitioning from a hierarchal 

system of government to one of networked resources could fundamentally change 

emergency management; however a better understanding of multi-jurisdictional 

collaboration will be the first step in exploring these possibilities.  
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Table A-1: Definitions of natural hazards. Source: NOAA-NWS Glossary; as referenced by glossaries of the National Climatic Data Center and 
incorporated into SHELDUS 
Hazard Type Definition 
Avalanche A mass of snow, rock, and/or ice falling down a mountain or incline. In practice, it usually refers to the snow 

avalanche.  

Coastal (i) (Oceanic) The inundation of land areas adjacent to bodies of salt water connected to the Atlantic Ocean, Pacific 
Ocean, or Gulf of Mexico, caused by sea waters over and above normal tidal action. This flooding may impact the 
immediate oceanfront, gulfs, bays, back bays, sounds, and tidal portions of river mouths and inland tidal waterways. 
(ii) (lakeshore) The inundation of land areas adjacent to one of the Great Lakes caused by lake water exceeding 
normal levels. Lakeshore flooding impacts the immediate lakefront, bays, and the interfaces of lakes and connecting 
waterways, such as rivers. 

Drought Drought is a deficiency of moisture that results in adverse impacts on people, animals, or vegetation over a sizeable 
area. 

Earthquake A sudden slip on a fault, and the resulting ground shaking and radiated seismic energy caused by the slip, or by 
volcanic or magmatic activity, or other sudden stress changes in the earth. 

Flood Any high flow, overflow, or inundation by water which causes or threatens damage (varies by location) 

Fog Fog is water droplets suspended in the air at the Earth's surface; often hazardous when the visibility is reduced to ¼ 
mile or less. 

Hail Showery precipitation in the form of irregular pellets or balls of ice more than 5 mm in diameter, falling from a 
cumulonimbus cloud. 

Heat A period of abnormally and uncomfortably hot and unusually humid weather. Typically lasts two or more days. 
Advisories issued within 12 hours of the onset of the following conditions: heat index of at least 105°F but less than 
115°F for less than 3 hours per day, or nighttime lows above 80°F for 2 consecutive days. 

Hurricane A tropical cyclone in the Atlantic, Caribbean Sea, Gulf of Mexico, or eastern Pacific, which the maximum 1-minute 
sustained surface wind is 64 knots (74 mph) or greater. 

Landslide  
Lightning A visible electrical discharge produced by a thunderstorm. The discharge may occur within or between clouds, 

between the cloud and air, between a cloud and the ground or between the ground and a cloud. (only lightning that 
caused injury, fatality, property damage is included in SHELDUS) 

Severe thunderstorm A thunderstorm that produces a tornado, winds of at least 58 mph (50 knots), and/or hail at least ¾" in diameter. 
Structural wind damage may imply the occurrence of a severe thunderstorm. A thunderstorm wind equal to or 
greater than 40 mph (35 knots) and/or hail of at least ½" is defined as approaching severe. 

Tornado A violently rotating column of air, usually pendant to a cumulonimbus, with circulation reaching the ground. It nearly 
always starts as a funnel cloud and may be accompanied by a loud roaring noise.  

Tsunami A series of long-period waves (on the order of tens of minutes) that are usually generated by an impulsive 
disturbance that displaces massive amounts of water, such as an earthquake occurring on or near the sea floor. 

Volcano  

Wildfire Any free burning uncontainable wildland fire not prescribed for the area which consumes the natural fuels and 
spreads in response to its environment. 

Winter Weather When a low pressure system produces a combination of winter weather (snow, freezing rain, sleet, etc.) and/or is 
forecast to produce heavy snow or significant ice accumulations (varies by location) 
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Table A-2: Definitions of Vulnerability from the Literature 

Concept Main Publications Concept Description 
Hazards in Context Mitchell et al. (1989); Palm 

(1990) 
Takes into consideration the hazard combined with the geographical, 
physical, social, political, spatial, temporal, oraganizational, and economic 
situations in which the hazard occurs; approaches hazard as complex 
interaction between all of these factors. 

   
Social Amplification of 
Risk 

Kasperson et al. (1988) The terms risk and hazard are essentially interchangeable, looks mainly at 
public response to a threat. Helps with understanding of public perceptions 
and policy influences. 

   
Causal Vulnerability Cutter & Tiefenbacher (1991); 

Burton et al. (1993) 
Considers vulnerability as its own entity, seeks to examine its causal 
structure, spatial variability, and methods for reduction… further divides 
vulnerability into individual, social, physical, etc. 

   
Social Vulnerability Blaikie et al. (1994); Hewitt 

(1997) 
Examines what different social groups have to lose in a disaster; focuses 
on slow-onset disasters (pollution, famine), and their 
historical/cultural/social causes. 
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FACTORS THAT INFLUENCE PLAN WRITING 

 

Cost of hiring outside consultants with plan-writing expertise 

= the hourly rate, or flat fee, charged by a private consulting company to write 

sections of, or the entire HMP 

Cost of hiring outside technical expertise 

= the hourly rate, or flat fee, required to gain consultation with technical experts 

in the appropriate hazard or construction field; paid by either the planning 

jurisdiction(s), a private plan-writing consulting company, or a combination of 

both 

Cost of necessary equipment or software 

= the cost of obtaining and using any equipment or software that is necessary to 

complete and gain approval for the HMP. It is assumed in this analysis that these 

costs are only incurred by the planning jurisdiction(s), and that private consulting 

companies who are in the business of writing plans already have the appropriate 

equipment/software 

Frequency of a given natural hazard in a planning area 

= the number of recorded occurrences of a single type of hazard within the 

planning jurisdiction(s), divided by the number of years of formal recordkeeping. 

Formal recordkeeping is defined as records maintained in a standard format by a 

professional or scientific organization appropriate to that hazard; for this proposal, 

the forty-five year period from January 1, 1960 to December 31, 2005 will be 

used, as it is the standardized period used by the SHELDUS dataset. 

Number of items that must be included in the plan 
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= The number of components, as outlined by FEMA’s 386-1 through 386-8 that 

have been selected by the planning jurisdiction as necessary for inclusion in the 

plan (see Appendix E for FEMA’s components) 

Number of buildings in the plan area 

= The total number of all buildings in the planning jurisdiction(s), including 

residential, commercial, and storage structures. Does not include infrastructure, 

such as roads, bridges, communication lines, etc 

Number of contributing jurisdictions 

= The number of jurisdictions that participate in the planning process, and most 

importantly, are listed with FEMA as having an approved HMP once the plan-

writing process is finished 

Number of natural hazards to plan for 

= the total number of hazards that are deemed a high enough frequency by the 

hazard assessment within the HMP to require mitigation action within the plan 

Number of people to plan for 

= the population of the planning jurisdiction(s) as listed by the U.S. Census 

Bureau’s 2000 Census 

Number of people working on plan 

= the total number of people, including those from within a single jurisdiction, 

through multi-jurisdictional collaboration, or any additional hired services 

Number of recommended revisions 

= the number of revisions required by the state government or FEMA to gain 

approval for the submitted HMP  
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Population density of planning area 

= the population per square mile of the planning jurisdiction(s) as extracted from 

the 2000 Census 

 Quality of construction in planning area 

 = The type, date, and overall quality of building construction in the planning area 

Size of the planning area 

 = The total square mileage of the planning area 

Size of plan 

= the number of items that must be included in the plan (see above) times the 

number of contributing jurisdictions 

Social vulnerability in the planning area 

= the value of the social vulnerability index for the planning area, as defined by 

Borden et. al (2007) 

Structural vulnerability in the planning area 

 = the value of the built environment vulnerability index, as defined by Borden et. 

al (2007) 

Supplementary costs 

= costs incurred by all involved parties, internal and external, for supplies and 

services that contributed to, but were not a part of, the final approved HMP (eg. 

postage, paper, telephone) 

Total amount of time required to write completed plan 

= number of hours required by each participating individual to complete and gain 

approval for the HMP 
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APPENDIX B 

APPENDIX B: PRELIMINARY FINDINGS 
 

Submitted for peer review to Natural Hazards Review July 31st, 2008 

 

FEDERAL FUNDING THROUGH HAZARD MITIGATION PLANS: A 

PRELIMINARY ESTIMATION OF NATIONAL ELIGIBILITY 

 

Andrea M. Jackman,1 Mario G. Beruvides, Ph.D., P.E.2  

 

Abstract: According to the Disaster Mitigation Act of 2000 and subsequent federal 

policy, local governments are required to have a Hazard Mitigation Plan written and 

approved by FEMA in order to be eligible for federal mitigation assistance. This policy 

took effect on November 1, 2004. Using FEMA’s database of Approved Hazard 

Mitigation Plans, and U.S. Census Bureau’s 2002 Survey of Local Governments, it is 

estimated that three years after the original deadline, 67% of the country’s active local 

governments remain without an approved Hazard Mitigation Plan. The completion 

percentage varies greatly by state, and does not appear to follow any expected pattern 

such as wealth or hazard vulnerability that might encourage prompt completion of a plan. 

Further, the results indicate that approximately 92% of the approved plans were 

completed by a multi-jurisdictional entity, which suggests single governments seldom 

complete and gain approval for plans. Based on these results, it is believed that state-level 

                                                
1 Ph.D. Candidate, Texas Tech University Wind Science & Engineering; andrea.gamret@ttu.edu; Box 
1023, Texas Tech University, Lubbock, TX 79409-1023 
2 Professor, Texas Tech University Department of Industrial Engineering; Box 43061, Texas Tech 
University, Lubbock, TX 79409-3061 
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resolution is not adequate for explaining the variation of plan completion, and further 

study at the local level is warranted. 

 

Subjects: Hazards & Disasters, Federal Agencies, Local Government, Government 

Policies, Emergency Services 

  

1. Introduction 

 Disaster management policy is a relatively recent undertaking for the United 

States federal government (Quarantelli, 1987; Kreps, 1990).  The Disaster Relief Act of 

1974 marked the first legislative effort to streamline federal aid and reimbursement in the 

aftermath of a disaster. In 1979, following the Disaster Relief Act, the Federal 

Emergency Management Agency (FEMA) was formed and remains the primary vehicle 

for federal involvement in all levels of a disaster.  

Following the Disaster Relief Act of 1974, Congress passed the Robert T. 

Stafford Disaster Relief and Emergency Assistance Act (1988) and the Disaster 

Mitigation Act (2000). Each amendment emphasized that the primary responsibility for 

managing disasters fell to the local governments affected; if their capacities were spent, 

state and if necessary, federal government could provide additional aid if the president 

made a Federal Disaster Declaration (Daniels, 2002).  

Unlike its two predecessors, the Disaster Mitigation Act by its own title was the 

first law to emphasize the mitigation and preparedness phases of emergency 

management, rather than “relief” or “assistance” as before; this was achieved by 

expanding the Stafford Act, which authorized the Hazard Mitigation Grant Program 
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(HMGP) as a means by which jurisdictions that had received presidential declarations of 

disaster could apply for and receive federal assistance for mitigation projects, presumably 

to incorporate reduced vulnerability into the rebuilding effort. In amending Section 404 

of the Stafford Act, Section 322(a) of the Disaster Mitigation Act required state and local 

mitigation plans to be in place before any applications were made to the HMGP: 

 

a condition of receipt of an increased Federal share for hazard 

mitigation measures…a State, local, or tribal government shall develop 

and submit for approval to the President a mitigation plan that outlines the 

processes for identifying the natural hazards, risks, and vulnerabilities of 

the area under the jurisdiction of the government (P.L. 106-390, § 322(a)). 

 

 The Disaster Mitigation Act provided a legal foundation for FEMA to author an 

Interim Final Rule under the Federal Register (44 CFR Parts 201 and 206). The Rule 

provides specific clarification, based on the Disaster Mitigation Act, for receiving 

funding through FEMA under the HMGP. States can increase their HMGP funding by 

15-20% by having an approved State or Enhanced State plan respectively, and as of 

November 2007, all states had at least a State Plan approved or submitted for approval 

with seven states approved at the Enhanced level. The Rule explicitly states that “[t]o be 

eligible to receive HMGP project grants, local governments must develop Local 

Mitigation Plans that include a risk assessment and mitigation strategy to reduce potential 

losses and target resources. Plans must be reviewed, revised, and submitted to us for 

approval every 5 years” (p. 8847). Local Mitigation Plans are now commonly referred to 
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as Hazard Mitigation Plans (HMPs) by FEMA and local planners alike; definitions for 

local government and plan criteria are found in Subsections 201.2 and 201.4(c) 

respectively. The Rule further specifies that “[m]ulti-jurisdictional plans may be 

accepted, as appropriate, as long as each jurisdiction has participated in the process and 

has officially adopted the plan. State-wide plans will not be accepted as multi-

jurisdictional plans” (Subsection 201.6[3]).  

To encourage a fast response to the new local-level planning requirements, The 

Rule originally set a deadline for plan approval of November 1, 2003. Prior to the date, 

writing plans and applying for funding through the HMGP could be done simultaneously. 

In October 2003 the deadline was changed to November 1, 2004 with an amendment in 

the Federal Register, stating that “local governments must have an approved mitigation 

plan in order to receive project grants under any Notice of Funding Opportunity 

[including PDMs] issued after November 1, 2003 [fiscal year 2004 and later]” (p. 61368).  

  The current policy is therefore designed to place the responsibility of 

preparedness at the local level, logically among those who are most familiar with their 

area. The goal of this preliminary study was to determine approximately how many local 

jurisdictions in the United States have approved HMPs; and are thus eligible to apply for 

federal assistance. By comparing the database maintained by FEMA of approved HMPs 

with the Census Bureau’s database of active local governments in the United States, 

completion percentages for each state were determined.  
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2. Data Collection 

Hazard Mitigation Plans are public documents, and FEMA maintains a database 

listing approved plans; records include the name of the plan, the type of the plan (single 

jurisdictional, multi-jurisdictional, standard state, enhanced state, or tribal), participating 

jurisdictions for the given plan, the county of the participating jurisdiction, and the date 

of approval. The complete database, cataloged by FEMA Region, is available at: 

http://www.fema.gov/plan/mitplanning/applans.shtm.  

By comparing the list of approved HMPs available on FEMA’s website with all 

of the recognized local governments in the United States, percentages for completion can 

be determined on a national or regional level. The United States Census Bureau has 

defined specific criteria for determining if a government is active and legitimate (Census 

Bureau, p. v-viii); a database of governments meeting these criteria is updated every five 

years, and the most recent survey data from 2002 is available at: 

http://www.census.gov/govs/www/cog2002.html. The dataset used for comparison with 

approved HMPs is under the Organization Phase heading, with the title “General Purpose 

Governments.”  

On the FEMA website, plans submitted by tribal governments and U.S. territories 

(covered by Regions II and IX) American Samoa, Guam, Commonwealth of the Northern 

Mariana Islands, Republic of the Marshall Islands, Federated States of Micronesia, Puerto 

Rico, and the U.S. Virgin Islands are counted. These additional plans were not included 

in the study, as the Census Bureau does not include them in the dataset for General 

Purpose Governments. Also omitted were the Census Bureau datasets for Special District 

Governments and Public School Systems. The omissions were made because including 
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any approved plan or governmental entity that did not have matching data within both 

datasets would have potentially resulted in gross over- or underestimation of completion 

percentages. Likewise to determine completion rates by individual governments within 

the General Purpose Governments, only townships and municipalities were counted; 

including counties could have potentially led to underestimation of HMP completion if 

each single jurisdiction within a county had an approved plan, but the county itself did 

not. Further, county plans are recorded by FEMA as multi-jurisdictional. Where counties 

and all of the towns or municipalities within the county both have approved plans, 

completion percentages of over 90% are designated. 

For comparison, the states with completion percentages greater than or equal to 

90%, and less than or equal to 10% were compared with population and Median 

Household Income demographics available http://factfinder.census.gov under the 2006 

American Community Survey.  

 

3. Methodology 

This study was conducted for preliminary estimation purposes only and used 

visual inspection for quality control. The statistical methods are highly simplistic as the 

exploratory nature of this work requires a general overview as a basis for future studies. 

More rigorous statistical methods can be employed at a later time, but for this study could 

potentially have obscured aspects of a simple, widespread phenomenon like plan 

completion.  

A spreadsheet record was created for each state, including the name of the state, 

the FEMA region to which that state belongs, the total number (JT) of towns (Js) and 
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municipalities (Jm) in that state according to the Census Bureau, the total number of 

approved plans (PT) in that state according to FEMA, and the number of plans for that 

state that were recorded by FEMA as single or multi-jurisdictional (Ps or Pm) (see Table 

1).  

 Using the values obtained above, a simple completion percentage (Equation 1) 

was calculated by dividing the total number of approved HMP’s from FEMA’s database 

by the total number of local jurisdictions for a given state. This yielded an approximation 

of how well each state was “covered” (Cx). 

 

)(

)(
 

xT

xT
xstate

J
PC        (1) 

Where:  

PT(x) = the total number of FEMA-approved plans in State X 

JT(x)  = the total number of local jurisdictions in State X 

 

 A second tally of only multi-jurisdictional plans was made from the FEMA 

database. This tally included plans completed by either county or council of governments 

(COG) organizations. By dividing this total by the state’s total number of approved plans, 

another simple estimation (S) was made of how many HMPs had been completed by 

single jurisdictional efforts, or without multi-jurisdictional collaboration, within a given 

state (Equation 2).  
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Where: 

Ps(x) = within State X, the number of approved plans by single jurisdiction  

PT(x)= the total number of approved plans within State X 

 

Equations 1 and 2 were calculated for all 50 states and the results summarized in 

Table 2. A histogram was made to show the frequency distribution of the overall 

completion percentages for each state (Figure 1). This yielded a better understanding of 

the completion process, i.e. what completion percentages are the most common among 

states, and how the frequency of some completion rates compare with others. To provide 

geographic reference to the overall completion percentages, the results from the Figure 1 

and Table 2 were combined and mapped (Figure 2).  

 

4. Discussion 

Two main aspects of the results warrant further discussion and examination: the 

high variability between states for overall completion percentages, and the overwhelming 

number of multi-jurisdictional compared to single jurisdictional plans.  

Taking the total national percentage of completion (see Equation 1, Table 1), the 

study found that 33.10% of the country’s active local governments have a HMP approved 

by FEMA; or, approximately 67% of the country is not eligible to apply for additional 

funding opportunities, or to increase potential aid to be received in the wake of a disaster. 

Perhaps the most striking aspect of Figure 1 is that for the majority of states, less than 

70% of their local jurisdictions have approved HMPs. Only 15 of the 50 states have 

completion percentages at or above 90%. A logical question therefore would be: for those 
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15 states at or above 90%, what do they have in common that might encourage the 

completion of HMPs? However in Figure 2, the geographic variation among the states 

was particularly interesting because it did not appear to follow any known trends. The 

states at 90% or higher (Alabama, California, Delaware, Florida, Hawaii, Kentucky, 

Louisiana, Maine, Mississippi, Montana, North Carolina, Utah, Virginia, Washington, 

and West Virginia) represent considerable diversity in location, vulnerability to natural 

hazards, population, overall wealth, or any other factor that might encourage prompt 

planning. The states at 90% or higher are mapped in Figure 3 and listed in Table 3 along 

with their respective populations, median household incomes, and relative ranks for each 

of these variables. The states below 10% completion are likewise mapped in Figure 4 

listed in Table 4 and appear to be mainly Midwestern and Plains states (District of 

Columbia, Illinois, Indiana, Kansas, Minnesota, Nebraska, New Jersey, and South 

Dakota), although the lowest completion percentages belonging to New Jersey at 0.35% 

and District of Columbia at 0%. This performance is again surprising; the argument can 

be made that because of a high population density, proximity to the coast, and a high 

concentration of critical infrastructure, New Jersey and Washington D.C. may be two of 

the most vulnerable areas in the country.  

Using the Median Household Income (MHI) and population data extracted from 

the 2006 American Community Survey (U.S. Census Bureau, 2006), simple correlation 

coefficients were calculated to determine whether either of these demographics were 

significantly correlated to completion percentages. It was found that MHI yielded a 

correlation coefficient of 0.09 and population, -0.02. Therefore neither of these variables 
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is significantly correlated with completion percentage; in fact, as shown by the rankings 

listed in Tables 3 and 4, great variation exists. 

In attempting to draw conclusions from this apparent variation, several factors 

must be considered. First, gaining approval for a HMP can be a long process with months 

between submission and approval, and multiple drafts being submitted and re-submitted 

when originals are returned with requests for corrections. The FEMA database only 

tracks plans that are fully approved; not those which have been submitted and are in the 

process of gaining approval. Second, it is highly probable that state-level resolution is not 

adequate to describe what are essentially local-level actions. This could be true for any 

state where the majority of the population resides in a few densely populated 

jurisdictions, and may lead to underestimation of how much of the population is covered 

by an approved HMP. However, population can be overlooked in small, rural 

communities that may be unincorporated, and there is the possibility that because they 

have fewer resources and a smaller population, these entities would have a greater need 

for assistance should a disaster strike. Another indicator of overestimation is the number 

of states listed above that produced completion percentages of over 100%. It is possible 

that the county-city overlap that produced these Cx values is present in the other states as 

well, thus overestimating the true coverage of the state.  

The second point for discussion is the considerable majority of plans that were 

written through multi-jurisdictional entities. Very few single jurisdictions, it seems, are 

independently writing and gaining approval for plans. Following the calculation in 

Equation 2, it was found that only 8.16% of the approved plans were completed by 
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single, independent jurisdictions (see Table 1); this means that over 90% of approved 

HMPs are being authored and submitted through multi-jurisdictional efforts. 

This finding calls attention to how regional or multi-jurisdictional has long been 

rejected as an effective way to accomplish planning tasks at the local level (see Waugh, 

1998; Edwards, 1978, as quoted in Ender and Kim, 1988, p. 69; Kartez and Kelley, 1988, 

p. 135; see Drabek, 1990, p. 170). However, clearly the number of approved county or 

COG-level plans is far higher than that of single jurisdictional plans; this may be for a 

multitude of reasons including economic benefits and more efficient use of personnel, 

and warrants further study.  

 

5. Conclusions 

 Two conclusions can be drawn from this preliminary study: four years after the 

original deadline to have a complete, approved, local-level HMP, only an approximate 

33% of the country’s local jurisdictions have met these requirements and are thus eligible 

to apply for additional funding opportunities from FEMA. Considering overlapping 

jurisdictions and the existence of unincorporated communities, 33% may actually 

represent an overestimation of actual national completion. It is also possible that those 

entities without approved HMPs are those with the least amount of resources available to 

undertake such a task; the same entities that are more likely to require additional, outside 

aid. Breaking the completion percentages down by state shows considerable variation, 

indicating that at least at state-level resolution, completion of HMPs does not appear to 

follow any expected patterns such as wealth, population density, proximity to natural 

hazard dangers, and vulnerability due to a high concentration of critical infrastructure. 
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These factors, along with risk maps that show “hotspots” for hazards and a recent history 

of hazard events, can be incorporated into future studies. Another perspective for the next 

phase of this work would be to examine completion on a local scale, rather than the state 

level, and to assess the impact of active county governments or COGs on the completion 

of a HMP. This study was intended as a preliminary estimation only, based on the results; 

a more rigorous examination of HMP completion is needed and planned.  
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Table B-1: Raw Completion Data Extracted from Census Bureau (2002) and FEMA (2007) 
 
 

Towns 
(Js) 

Municip. 
(Jm) 

Total Jurisdictions 
(JT)  

Total App. Plans 
(PT) 

Completion % 
(Cx) 

Single Plans 
(Ps) 

Multi-Juris. Plans 
(Pm) 

Single Completion % 
(Sx) 

AL 0 451 451 429 95.12% 0 429 0.00% 
AK 0 149 149 20 13.42% 8 12 5.37% 
AZ 0 88 88 76 86.36% 42 34 47.73% 
AR 0 498 498 101 20.28% 0 101 0.00% 
CA 0 475 475 444 93.47% 96 348 20.21% 
CO 0 270 270 122 45.19% 2 120 0.74% 
CT 149 30 179 56 31.28% 4 52 2.23% 
DE 0 58 58 60 103.45% 0 60 0.00% 
DC 0 1 1 0 0.00% 0 0 0.00% 
FL 0 404 404 383 94.80% 0 383 0.00% 
GA 0 531 531 272 51.22% 0 272 0.00% 
HI 0 1 1 4 400.00% 4 0 400.00% 
ID 0 200 200 80 40.00% 2 78 1.00% 
IL 1430 1290 2720 82 3.01% 0 82 0.00% 
IN 1007 566 1573 25 1.59% 1 24 0.06% 
IA 8 949 957 234 24.45% 215 19 22.47% 
KS 1295 628 1923 52 2.70% 2 50 0.10% 
KY 0 424 424 470 110.85% 1 469 0.24% 
LA 0 301 301 370 122.92% 19 351 6.31% 
ME 465 22 487 446 91.58% 3 443 0.62% 
MD 0 156 156 135 86.54% 11 124 7.05% 
MA 306 45 351 94 26.78% 5 89 1.42% 
MI 1242 533 1775 318 17.92% 9 309 0.51% 
MN 1795 854 2649 218 8.23% 2 216 0.08% 
MS 0 269 269 243 90.33% 32 211 11.90% 
MO 312 946 1258 807 64.15% 0 807 0.00% 
MT 3 129 132 134 101.52% 0 134 0.00% 
NE 449 531 980 36 3.67% 4 32 0.41% 
NV 0 19 19 8 42.11% 6 2 31.58% 
NH 224 13 237 127 53.59% 127 0 53.59% 
NJ 242 324 566 2 0.35% 2 0 0.35% 
NM 0 100 100 21 21.00% 1 20 1.00% 
NY 929 616 1545 331 21.42% 17 314 1.10% 
NC 0 541 541 597 110.35% 81 516 14.97% 
ND 1331 360 1691 316 18.69% 0 316 0.00% 
OH 1309 943 2252 578 25.67% 8 570 0.36% 
OK 0 591 591 192 32.49% 45 147 7.61% 
OR 0 240 240 69 28.75% 22 47 9.17% 
PA 1546 1018 2564 1037 40.44% 87 950 3.39% 
RI 31 8 39 25 64.10% 25 0 64.10% 
SC 0 269 269 176 65.43% 2 174 0.74% 
SD 931 308 1239 115 9.28% 2 113 0.16% 
TN 0 349 349 156 44.70% 7 149 2.01% 
TX 0 1196 1196 700 58.53% 21 679 1.76% 
UT 0 236 236 258 109.32% 0 258 0.00% 
VT 236 47 283 103 36.40% 0 103 0.00% 
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Table B-1: Continued. 
VA 0 229 229 246 107.42% 15 231 6.55% 
WA 0 279 279 427 153.05% 26 401 9.32% 
WV 0 234 234 282 120.51% 0 282 0.00% 
WI 1264 585 1849 356 19.25% 13 343 0.70% 
WY 0 98 98 52 53.06% 1 51 1.02% 
TOT     35906 11885 33.10% 970 10915 8.16% 
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Table B-2: States Listed by Corresponding Bin Value; for graph, see Figure B-1 

Cx (< Bin Value) Frequency States 
10% 8 DC, IL, IN, KS, MN, NE, NJ, SD 

20% 4 AK, MI, ND, WI 

30% 7 AR, IA, MA, NM, NY, OH, OR 

40% 4 CT, ID, OK, VT 

50% 4 CO, NV, PA, TN 

60% 4 GA, NH, TX, WY 

70% 3 MO, RI, SC 

80% 0  

90% 2 AZ, MD 

100% 5 AL, CA, FL, ME, MS 

More 10 DE, HI, KY, LA, MT, NC, UT, VA, WA, WV 
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Table B-3: States with a Completion Percentage of Greater than 90% with Corresponding Ranks for 
Median Household Income and Population; for map, see Figure B-3. 

State 
Completion 
% (Cx) 

Median Household 
Income (2006 
adjusted dollars 

MHI 
Rank Population 

Pop. 
Rank 

Hawaii 400.00% 61,160 4 1,283,388 42 
Washington 153.05% 52,583 13 6,468,424 14 
Louisiana 122.92% 39,337 46 4,293,204 25 
West Virginia 120.51% 35,059 50 1,812,035 37 
Kentucky 110.85% 39,372 45 4,241,474 26 
North 
Carolina 110.35% 42,625 39 9,061,032 10 
Utah 109.32% 51,309 19 2,645,330 34 
Virginia 107.42% 56,277 9 7,712,091 12 
Delaware 103.45% 52,833 12 864,764 45 
Montana 101.52% 40,627 43 957,861 44 
Alabama 95.12% 38,783 47 4,590,240 23 
Florida 94.80% 45,495 28 18,251,243 4 
California 93.47% 56,645 8 36,553,215 1 
Maine 91.58% 43,439 35 1,317,207 40 
Mississippi 90.33% 34,473 51 2,918,785 31 

 
 
 
 
Table B-4: States with a Completion Percentage of Less than or Equal to 10% with Corresponding 
Ranks for Median Household Income and Population; for map, see Figure B-4. 

State 
Completion 
% (Cx) 

Median Household 
Income  
(2006 adjusted 
dollars) 

MHI 
Rank Population 

Pop. 
Rank 

South Dakota 9.28% 42,791 38 796,214 46 
Minnesota 8.23% 54,023 10 5,197,621 21 
Nebraska 3.67% 45,474 30 1,774,571 38 
Illinois 3.01% 52,006 15 12,852,548 5 
Kansas 2.70% 45,478 29 2,775,997 33 
Indiana 1.59% 45,394 31 6,345,289 15 
New Jersey 0.35% 64,470 2 8,685,920 11 
District of 
Columbia 0.00% 51,847 16 588,292 50 
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Freqency Distribution of Plan Approval by State

0

2

4

6

8

10

12

10% 20% 30% 40% 50% 60% 70% 80% 90% 100% More

Percentage of Approved Jurisdictions Within a State (< Bin value)

Fr
eq

ue
nc

y 
(N

um
be

r o
f S

ta
te

s)

 
Figure B-1: Histogram of state completion percentages. (“More” denotes those states where more 
approved plans exist than local governments, such as a county with an approved plan that also 
contains several approved towns or municipalities.) 
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Figure B-2: Map of Completion Percentage for the Continental U.S. 
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Figure B-3: Map of States That Are Over 90% Complete 

 
 

 
Figure B-4: Map of States With a Completion Percentage of 10% or lower
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APPENDIX C 

APPENDIX C: CULTURAL ISSUES IN LOCAL GOVERNMENT 
 

In Section 2.2.3.2.3, Waugh’s barriers to planning and preparedness at the local 

level were discussed. Barriers to planning include: 

…diversity of hazards, low issue salience, resistance to regulatory 
efforts, resistance to planning efforts, lack of a strong political 
constituency, lack of a strong administrative constituency, problems with 
measuring the effectiveness of programs, the technical complexity of 
many emergency management efforts, vertical fragmentation of federal 
systems, horizontal fragmentation of governments and communities, 
current political and economic milieu, and state and local capacity 
(Waugh, 1988).  

 
Waugh’s paper in 1988 was published as part of a special volume, Cities and Disaster, 

which focused on emergency management at the city government level. The barriers 

listed are widely recognized as true, and frequently referenced in emergency management 

literature, although attempts to quantify them are extremely difficult. The studies that 

have partially measured some of these effects are discussed in Section 2.2.3.2.3.  

 The preliminary findings discussed in Appendix B however, illustrate just how 

little is understood about some of Waugh’s assumptions. A large part of this 

misunderstanding stems from the difficulty in measuring them. Re-grouped for ease of 

measurement, the barriers are presented in Table C.1. Waugh’s factors are categorized 

into Easy, Medium, and Difficult Measurability. Easy indicates that quantitative data can 

be extracted from known sources to draw conclusions about the barrier; medium indicates 

that some data would be available, but also some surveying of local emergency managers 

would be necessary; difficult means that not only must data be collected exclusively 
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through surveys, but the topics of inquiry would be sensitive and carry a high probability 

of emotional bias on the part of the individual being surveyed. 

 
Table C-1: Waugh’s Barriers to Local Planning Grouped by Measurability 

Easy Diversity of hazards, technical complexity of emergency management 

Medium Low issue salience, lack of strong political constituency, lack of strong 

administrative constituency, problems measuring effectiveness of programs, state 

& local capacity 

Difficult Political & economic milieu, resistance to regulatory efforts, resistance to planning 

efforts, vertical and horizontal fragmentation of government  

 

 

Although understanding how each of Waugh’s factors contributes to the culture of 

a local government is beyond the scope of this proposal, the preliminary findings in 

Appendix B indicate that success is more likely where multi-jurisdictional cooperation 

occurs. As the analysis based on Appendix B continues however, the results may indicate 

that more of Waugh’s barriers are significant in the HMP process. 
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APPENDIX D 

APPENDIX D: LITERATURE REVIEW OF RESPONSE, RECOVERY, & 
MITIGATION 

 

Because the focus of this proposal is hazard mitigation planning as a subset of the 

preparedness phase of emergency management, a literature review of the other three 

phases of the NGA Four Phase model were not discussed in Chapter 2. However an 

understanding of the components of these phases is important to be able to understand the 

emergency management system as a whole, as depicted in Figure 2-3.  

A small number of studies further defined the phases of the Four Phase Model, 

and these definitions are still considered applicable in present-day emergency 

management. To illustrate their relevance, the definitions from FEMA’s 386-1: Getting 

Started and Building Support for Mitigation Planing are included. Table D-1 represents a 

summary of the literature that has defined these three phases. 

Using these definitions as a basis, it is now possible to divide each phase into 

components as was done with the preparedness phase in Section 2.2.3.2.2. The common 

activities describe for the Response phase may be described as: the activation of 

emergency protocol (AEP), medical assistance and first aid (EMS), shelter and 

evacuation (S&E), search and rescue (S&R), and secondary damage reduction, which 

helps to minimize the recovery effort (SDR). 

The same breakdown can be performed for the recovery phase. From examining 

Table D-1, the common activities during this phase might be: damage assessment (DA), 

cleanup of the affected area, possibly including debris removal or decontamination (De-
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con), restoration of critical systems and facilities (Restor), and temporarily providing 

basic needs such as shelter and food to those in need (TBN). 

Reconstruction activities can fall under both recovery and mitigation. Often in the 

wake of a disaster where structural damage was significant, there is motivation to 

incorporate more resilient building methods and materials into the new structures as to 

reduce the possibility of repeat damage. For these reason, reconstruction will be placed in 

both the recovery (Recon I) and mitigation (Recon II) phases to reflect the two “types” of 

rebuilding. It is interesting to note that typical federal relief payments will only cover the 

cost of rebuilding exactly what had been damaged. To gain additional funding for 

improved rebuilding, a HMP is required.  

Mitigation encompasses an extensive number of activities; from a large project 

such as building a community shelter to a very small task such as closing off a bridge 

during a flood event. For this reason, it may be argued that emergency management really 

only has three phases, all of which are subsets of mitigation. However the four-phase 

structure is generally accepted by the emergency management field, and will be used here 

with the assumption that the phases are at least cyclic and somewhat overlapping. In 

addition to Recon II, other components of mitigation might be legislative planning such 

as tax reform, revised building codes, or laws on land usage (LP), and conducting 

vulnerability and risk assessments at regular intervals (VRA). Here again is a component 

that overlaps with another phase in the NGA model; a risk assessment is also required to 

be included in a HMP. The HMP requirement however, is technically only a one-time 

undertaking to be supported by scientific data. The vulnerability and risk assessments 
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recommended for mitigation are considered to be ongoing and regularly updated, and 

may be informally done. 

 The components of phases outlined in this appendix are illustrated in 

Figure 2-3 as part of the entire system of emergency management.
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Table D-1: Summary of literature defining the response, recovery, and mitigation phases of emergency management 

Author Response Recovery Mitigation 

NGA Report, 1979, as 
cited in Petak, 1985 

Providing emergency aid and assistance, 
reducing the probability of secondary damage, 
and minimizing problems for recovery 
operations. 

Providing immediate support during 
the early recovery period necessary to 
return vital life support systems to 
minimum operation levels, and 
continuing to provide support until the 
community returns to normal. 

Deciding what to do where a risk to the 
health, safety, and welfare of society has 
been determined to exist; and implementing 
a risk reductive program 

Waugh, 1990, p . 19 

Activities taken immediately before, during, or 
directly after an emergency that save lives, 
minimize property damage, or improve recovery; 
e.g., emergency management plan activation, 
activation of emergency systems, emergency 
instructions to the public, emergency medical 
assistance, manning EOCs, reception and care, 
shelter and evacuation, search and rescue 

Short-term activities that restore vital 
life support systems to minimum 
operating standards and long-term 
activities that return life to normal; 
e.g., debris clearance, contamination 
control, disaster unemployment 
assistance, temporary housing, and 
facility restoration. 

Activities that reduce the degree of long-
term risk to human life and property from 
natural and man-made hazards, e.g., 
building codes, disaster insurance, land-use 
management, risk mapping, safety codes, 
and tax incentives and discentives.  

Comfort, 1985 
(summarized) 

Hierarchy proceeds from city, to county, to state, 
to federal. At the local level, responders make 
regular reports on status of life and property, 
assistance requests, at regular intervals. County, 
state, and federal designate aid, collect and 
analyze reports, summarize for next highest level 
and continue until basic systems are restored. 
 

Assess damage and formulate short-
term and long-term goals for 
rebuilding, including costs, needed 
equipment, and aid opportunities; ask 
for public input and improve rebuilt 
structures where possible; create 
schedule. All levels except city should 
identify and implement opportunities 
for inter-jurisdictional aid. 

Conduct annual risk & vulnerability 
assessment with public involvement. 
Identify and formulate mitigation goals, and 
assign to apporpiate agencies. County, state, 
and federal offices should monitor 
incoming reports and progress, allocate 
necessary resources, identify opportunities 
for inter-jurisdictional cooperation, and 
report to the next highest level.  

Petak, 1985 

Implementing the plan, reducing the potential for 
secondary damage, and preparing for the 
recovery phase 

Reestablishing life support systems, 
such as repairing electrical power 
networks, and providing temporary 
housing, food, and clothing 

Assessing the risk posed by a hazard or 
potential disaster and attempting to reduce 
the risk 

FEMA, 2002 

Includes actions taken to provide emergency 
assistance, save lives, minimize property 
damage, and speed recovery immediately 
following a disaster.  
 

Includes actions taken to return to a 
normal or improved operating 
condition following a disaster.  
 

Any sustained action taken to reduce or 
eliminate long-term risk to life and property 
from a hazard event. Examples include land 
use planning, adoption of building codes, 
and elevation of homes, or acquisition and 
relocation of homes away from floodplains.  

Summary 

*Activation of Emergency Protocol (AEP) 
*Medical assistance and first aid (EMS) 
*Shelter & Evacuation (S&E) 
*Search & Rescue (S&R) 
*Secondary Damage Reduction (SDR) 

*Damage Assessment (DA) 
*Clean-up (De-con) 
*Restoration of critical systems & 
facilities (Restor) 
*Providing temporary basic needs 
(TBN) 
*Basic reconstruction (Recon I) 

*Improved reconstruction (Recon II) 
*Legislative planning (LP) 
*Regularly scheduled vulnerability  
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APPENDIX E 

APPENDIX E: A SUMMARY OF FEMA 386-1 THROUGH 8: A GUIDE TO 
HAZARD MITIGATION PLANNING 

 

FEMA’s 386 series provides eight installments of a plain language guide to 

creating a hazard mitigation plan for a given community. The first four installments are 

considered the “Core Four” and highlight four steps that everyone writing a plan must 

complete: 

 

FEMA 386-1: Getting Started: Building Support for Mitigation Planning 

(September 2002) 

FEMA 386-2: Understanding Your Risks: Identifying Hazards and 

Estimating Losses (August 2001) 

FEMA 386-3: Developing the Mitigation Plan: Identifying Mitigation 

Actions and Implementation Strategies (April 2003) 

FEMA 386-4: Bringing the Plan to Life: Implementing the Hazard 

Mitigation Plan (August 2003) 

 

 

The remaining four guides provide further specification for unique situations that 

may not apply to all entities in the process of creating a plan:  

  

FEMA 386-5: Using Benefit-Cost Review in Hazard Mitigation (May 

2007) 
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FEMA 386-6: Integrating Historic Property and Cultural Resource 

Considerations into Hazard Mitigation Planning (May 2005) 

FEMA 386-7: Integrating Manmade Hazards into Mitigation Planning 

(September 2003) 

FEMA 386-8: Multi-Jurisdictional Mitigation Planning (August 2006) 

 

A ninth guide, titled “Finding and Securing Technical and Financial Resources for 

Mitigation Planning,” is still in the working stages.  

 Below are a series of tables summarizing the plan requirements outlined in the 

Core Fore, as well as those from 386-8 as that particular document pertains to the subject 

of this proposal.  

 

FEMA 386-1  Getting Started: Building Support for Mitigation Planning 

1. Assess Community Support 

a. Determine the Planning Area (p. 1-2) 

b. Determine if the community is ready to begin the planning process (p. 1-3) 

i. Determine knowledge (p. 1-3), support (p. 1-4), and resources (p. 

1-5) 

c. Remove roadblocks (if criteria in I (B) (i) cannot be met) (p. 1-6) 

i. Educate public officials on hazards and risks in your area (p. 1-6) 

ii. Tout the benefits of hazard mitigation and mitigation planning (p. 

1-8) 
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iii. Gain support from: local government (p. 1-11); state and federal 

government (p. 1-12); the private sector, citizens, and academic 

institutions (p. 1-13); a local spokesperson or champion; capitalize 

on new regulations, and create support by expanding current 

planning intiatives to include mitigation concepts, policies, and 

activities (p. 1-14) 

iv. Make use of technical (p. 1-19), financial (p. 1-20), and human (1-

22) resources  

2. Build the Planning Team 

a. Create the planning team (p. 2-2) 

b. Obtain official recognition for the planning team (p. 2-6) 

c. Organize the team (p. 2-6) 

3. Engage the Public 

a. Identify the public (p. 3-3) 

b. Organize public participation activities 

i. Schedule public participation activities (p. 3-3) 

ii. Document results (p. 3-6) 

c. Develop a public education campaign, using 

i. Newsmedia (p. 3-7) 

ii. Brochures, fliers & newsletters (p. 3-7) 

iii. Outreach activities at festivals and fairs (p. 3-8) 

iv. Create a website (p. 3-8) 
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FEMA 386-2  Understanding Your Risks: Identifying Hazards and Estimating Losses 

 

1. Identify Hazards 

 List the hazards that may occur (p. 1-1) 

 Research newspapers and other historical records (p. 1-1) 

 Review existing plans and reports (p. 1-3) 

 Talk to experts in your community, state, or region (p. 1-3) 

 Gather information using the Internet (p. 1-4) 

 Focus on the most prevalent hazards in your city or state (p. 1-4) 

2. Profile Hazard Events 

 Obtain or create a base map (p. 2-3) 

 Obtain hazard event profile for each type of hazard (p. 2-4) 

 Record your hazard event profile information onto your base map (p. 2-4) 

3. Inventory Assets 

 Determine the proportion of buildings, the value of buildings, and the population in 

your community or state that are located in hazard areas (p. 3-4) 

 Estimate or count the total number of buildings, value of buildings, and number of 

people in your community or state (p. 3-4) 

 Estimate the total number of buildings, total value of buildings, and number of people 

in each of your hazard zones (p. 3-5) 

 Caclulate the proportion of assets located in hazard areas (p. 3-6) 

 Determine the location of expected growth in your community (p. 3-6) 

 Determine whether (and where) you want to collect additional inventory data (p. 3-7) 
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 (optional) Compile a detailed inventory of what can be damaged by a hazard event for 

each hazard (p. 3-8) 

 Determine the priorities for your inventory collection efforts (p. 3-8) 

 Gather building-specific information about the assets (p. 3-10) 

 Determine the size of the building (p. 3-10) 

 Determine the replacement value (p. 3-10) 

 Determine the content value (p. 3-11) 

 Determine the function use or value (p. 3-11) 

 Determine the replacement cost (p. 3-12) 

 Determine the occupancy or capacity (p. 3-12) 

 Gather hazard-specific information about the assets 

4. Estimate Losses 

 Determine the extent of damages for each hazard (p. 4-3) 

 Estimate the losses to structures (p. 4-3) 

 Estimate the loseses to contents (p. 4-3) 

 Estimate the losses to structure use and function (p. 4-4) 

 Calculate human losses (p. 4-5) 

 Calculate the loss from each hazard event (p. 4-5) 

 Calculate the losses to each asset (p. 4-5) 

 Calculate the estimated dmages for each hazard event (p. 4-6) 

 Create a composite map (p. 4-7) 
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FEMA 396-3  Developing the Mitigation Plan: Identifying Mitigation Actions and 

Implementation Strategies 

 

1) Develop Mitigation Goals and Objectives 

a. Review and analyze the results of the hazard profiles and loss 

estimation (p. 1-2) 

i. Review the findings of your risk assessment (p. 1-2) 

1. Note the casual factors of each hazard (p. 1-2) 

2. Note the hazard characteristics (p. 1-3) 

3. Note which important and/or critical assets identified 

are located in hazzard areas (p. 1-3) 

4. Identify specific characteristics of assets in hazard areas 

that contribute to their vulnerabilty (p. 1-3) 

5. Review the composite map of vulnerabilities and loss 

estimate tables to identify the areas and hazards that 

would produce the most potential losses (p. 1-3) 

ii. Develop a list of problem statements based on these findings 

(p. 1-4) 

b. Formulate goals (p. 1-5) 

i. Develop proposed goal statements (p. 1-5) 

ii. Review existing plans and other policy documents to identify 

potential conflicts (p. 1-6) 

c. Determine objectives (p. 1-7) 
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d. Get public input (p. 1-8) 

i. Organize public forums to solicit input oncomunity goals and 

objectives (p. 1-9) 

ii. Develop consensus on goals and objectives 

2) Identify and Prioritize Mitigation Actions 

a. Identify alternative mitigation actions (p. 2-2) 

i. Review existing literature and resources (p. 2-2) 

ii. Review “success stories” (p. 2-5) 

iii. Solicit public opinion and input (p. 2-5) 

iv. Summarize your findings (p. 2-6) 

b. Identify and analyze state and local mitigation capabilities (p. 2-6) 

i. Review the state capability assesment (p. 2-7) 

ii. Complete a local capability assessment (p. 2-9) 

iii.  

c. Evaluate, select, and prioritize mitigation actions (p. 2-12) 

i. Evaluate alternative mitigation actions (p. 2-12) 

ii. Summarize and document recommended mitigation actions (p. 

2-25) 

iii. Prioritize selected mitigation actions (p. 2-25) 

3) Prepare an Implementation Strategy 

a. Identify how the mitigation actions will be implemented (p. 3-1) 

i. Identify parties, define responsibilities, and confirm partners 

(p. 3-1) 
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ii. Identify resources to implement the actions (p. 3-3) 

iii. Define the time frame for implementing the actions (p. 3-8) 

b. Document the implementation strategy (p. 3-8) 

c. Obtain the consensus of the planning team (p. 3-9) 

4) Document the Mitigation Planning Process 

a. Make decisions about the style of the document (p. 4-2) 

i. Decide how to make the document readable (p. 4-2) 

ii. Determine how detailed the planning document should be (p. 

4-2) 

iii. Establish the schedule for writing the plan (p. 4-2) 

iv. Determine who should write the plan (p. 4-3) 

b. Write the plan (p. 4-3) 

i. Assemble information and write-ups from previous phases of 

the process (p. 4-3) 

ii. Write the plan in conformance with FEMA program 

requirements (p. 4-3) 

c. Review the plan (p. 4-5) 

i. Planning team review (p. 4-5) 

ii. Agency review (p. 4-5) 

iii. Public review (p. 4-5) 

iv. Final draft (p. 4-6) 
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386-Bringing the Plan to Life: Implementing the Hazard Mitigation Plan 

 

1) Adopt the Mitigation Plan 

a. Brief local leadership (p. 1-1) 

b. Demonstrate the support of partner organizations (p. 1-2) 

c. Have the plan adopted by the proper legislative or executive authorities 

(p. 1-3) 

d. Submit your plan for approval (p. 1-3) 

e. Publicize the adoption and approval of the plan (p. 1-3) 

2) Implement the Plan Recommendations 

a. Confirm and clarify responsibilities (p. 2-3) 

b. Begin to integrate mitigation actions throughout government operations 

(p. 2-6) 

i. Use processes that already exist (p. 2-5) 

ii. Secure traditional sources of financing (p. 2-8) 

iii. Develop creative partnerships, funding, and incentives (p. 2-9) 

c. Monitor and document the implementation of your projects and actions 

(p. 2-11) 

d. Establish indicators of effectiveness or success (p. 2-12) 

e. Celebrate success (p. 2-16) 

3) Evaluate your Planning results 

a. Evaluate the effectiveness of the planning process 

i. Reconvene the planning team (p. 3-2) 
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ii. Review your planning process (p. 3-4) 

b. Evaluate the effectiveness your actions 

i. What were the results of the implemented actions? Did the 

results achieve the goals/objectives outlined in the plan? Did the 

actions have intended results? (p. 3-5) 

ii. Where the actions cost-effective? Did (or would) the project 

result in the reduction of potential losses? (p. 3-9) 

iii. Document actions that were slow to get started or not 

implemented (p. 3-10) 

c. Determine why the actions worked (or did not work) 

d. Keep the community updated and involved, and celebrate your 

successes 

4) Revise the Plan 

a. Review those factors that affect your community’s planning context 

i. Revisit the risk assessment to incorporate updated estimates of 

cost of living and replacement costs, new scientific data on 

hazard areas, the effect of hazards on the community, changes in 

growth patterns, and particularly, reductions n vulnerability due 

to completion of projects (p. 4-2) 

ii. Revisit your capability assessment to determine changes in laws, 

authorities, community and state resources, and availability of 

financial and technical tools that may affect what you do (p. 4-3) 
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b. Analyze your findings and determine whether to revise your planning 

process or mitigation strategy 

i. Are the goals and objectives still applicable? Have any changes 

in the state or community made the goals or objectives obsolete 

or irrelevant? (p. 4-5) 

ii. Do the plan’s priorities correspond with state priorities? (p. 4-6) 

iii. Do existing actions need to be reprioritized for implementation? 

(p. 4-6) 

iv. Are actions appropriate for available resources? (p. 4-6) 

c. Incorporate your findings into the plan 
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FEMA 386-8  Multi-Jurisdictional Mitigation Planning 

  

The eighth how-to guide provides additional guidance for plans that will be 

completed by multi-jurisdictional entities. The requirements listed in Table E-1 describe 

what must be done in addition to those found in the “Core Four” in order to gain approval 

for a HMP. 

 
Table E-1: Required actions for multi-jurisdictional HMPs 

Plan Subsection Requirements 
Plan Adoption 
(p. 4) 

1 List the jurisdictions requesting approval of the plan 
2 Each participating jurisdiction must adopt the plan to receive 

formal approval from FEMA 
3 List the status of adoption for each of the participating 

jurisdictions 
4 For each participating jurisdictions requesting approval of the 

plan, include supporting documentation 
Plan Participation 
(p. 8) 

1. Describe how each jurisdiction participated in the planning 
process 

Planning Process 
(p. 17-18) 

2. Provide a narrative that summarizes the process used to 
prepare the plan 

3. Describe who was involved in the planning process 
4. Explain how the public was given the opportunity to comment 

on the plan during the drafting stage and also prior to plan 
approval 

5. Discuss how local, State, and Federal agencies, neighboring 
jurisdictions, local businesses, community leaders, educators, 
and other relevant private and nonprofit interest groups 
participated in the plan development 

6. Describe how existing plans, studies, reports and technical 
documents were reviewed and integrated in the planning 
process 

Risk Assessment 
(p. 21-29) 

1 Identify all natural hazards that affect each jurisdiction 
2 For geographically specific hazards, describe the location of 

the hazard in each jurisdiction 
3 For hazards that can affect any location in all of the 

participating jurisdictions, include a statement to that effect 
4 For geographically specific hazards describe the extent of the 

hazard by jurisdiction 
5 For hazards that have uniform extent for all the participating 

jurisdictions, include a statement to that effect 
6 Describe previous occurrences by jurisdiction 
7 For geographically specific hazards, describe the probability 

of future event by jurisdictions 
8 For hazards that have the same probability of future 

occurrence for all the participating jurisdictions, include a 
statement to that effect 
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9 Describe each jurisdiction’s vulnerability to each identified 
hazard 

10 For each jurisdiction describe the hazard’s impact (for 
example, type and extent of damage to buildings, 
infrastructure, critical facilities, and activities, including 
evacuation and emergency services). 

11 For each jurisdiction, identify and assess all risks that are not 
common to the entire planning area 

Mitigation Strategy 
(p. 29-33) 

1 Describe the hazard reduction foals to reduce or avoid 
hazard vulnerabilities for each jurisdiction 

2 Identify and analyze a comprehensive range of specific 
mitigation actions for each hazard for each jurisdiction 

3 Develop actions that address the effects of hazards on new 
buildings and infrastructure in each jurisdiction 

4 Develop actions that address the effects of hazards on 
existing buildings and infrastructure in each jurisdiction 

5 Identify at least one mitigation actions per jurisdiction 
6 Describe each jurisdiction’s method for prioritizing actions 
7 Describe how the actions will be implemented and 

administered by each jurisdiction Include in the description 
the responsible party(ies).agency(ies), the funding source(s), 
and the target completion dates for each action 

8 Describe the cost benefit review performed during the 
prioritization process to identify actions/projects with the 
greatest benefits 

Plan Maintenance 
(p. 35-38) 

1 Include a description of the method and schedule to monitor 
the plan. Include in the description the party(s)/agency(s) 
responsible for ensuring that the monitoring process is 
accomplished, and how and when the plan will be monitored 

2 Describe the method and schedule to evaluate the plan. 
Include in the description the party(s)/agency(s) responsible 
for evaluating the plan, and how and when the plan will be 
evaluated 

3 Describe the method and schedule for the plan update. 
Include in the description the party(s)/agency(s) responsible 
for updating the plan, and how and when the plan will be 
updated 

4 Describe applicable local planning mechanisms for each 
jurisdiction 

5 Describe the process to incorporate the mitigation plan 
requirements into local planning mechanisms for each 
jurisdictions 

6 Describe public participation opportunities that each 
jurisdiction will have during the plan’s monitoring, evaluation, 
and updates 
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APPENDIX  F 

APPENDIX F: RAW COST DATA 
 

For reference purposes, the raw cost data is provided. The dependent variable 

values, labeled “Total Plan Cost (Y)” represent the total cost of the plan, including 

federal and local share percentages. All cost values are adjusted to 2008-equivalent dollar 

values for uniform comparison.  

 
Table F-1: Raw Data Used for Computations 

Name 
Total Plan 
Cost (Y) 

Freq 
Nat Haz 
(X1) 

Number of 
Participating 
Jurisdictions 
(X2) 

Population 
(X3) 

Population 
Density Person 
per Sq Mile (X4) 

Tipton Pre-
Disaster 
Mitigation Plan $2,331.60 6.21 1 3155 1732.18 
DeWitt Pre-
Disaster 
Mitigation Plan $2,331.60 6.60 1 5049 1036.77 
Sun Prairie All 
Hazards 
Mitigation Plan  $2,528.80 7.83 1 20369 2133.70 
Buchanan 
County Local 
Hazard Mitigation 
Plan $3,480.00 7.21 1 21093 36.92 
City of Downey, 
Local Hazard 
Mitigation Plan  $3,600.00 4.79 1 107323 8641.72 
Tillamook County 
Natural Hazards 
Mitigation Plan $4,000.00 3.23 9 24262 22.01 
Mills County- 
Hastings PDM 
Planning 
Application $4,928.00 4.85 2 14547 33.32 
City of Barstow 
Hazard Mitigation 
Plan Annex $5,000.00 10.72 1 21119 628.78 
City of Perry 
PDM Planning $5,600.00 11.17 1 7633 2060.38 
Woodbury 
County Pre-
Disaster 
Mitigation Plan $6,360.00 7.34 1 103877 119.04 
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Ashe County 
Hazard Mitigation 
Plan $6,426.00 4.09 4 24384 57.22 
Sergeant Bluff 
Pre-Disaster 
Mitigation Plan $6,540.00 7.34 1 3321 1668.66 
Richland County 
Multihazard 
Mitigation Plan $6,990.29 2.94 6 17998 12.53 
Pembina County 
Multihazard 
Mitigation Plan $7,239.95 2.26 7 8585 7.67 
Cresco City of / 
Single 
Jurisdiction 
Hazard Mitigation 
Plan Application $7,420.00 6.96 1 3905 1184.15 
City of Evansdale 
Multihazard 
Mitigation Plan 
Update $7,420.00 11.21 1 4526 1075.05 
Waverly City 
Local Hazard 
Mitigation Plan $7,420.00 8.79 1 8968 803.38 
Cedar Falls Local 
Hazard Mitigation 
Plan $7,420.00 11.21 1 36145 1277.21 
City of Waterloo 
Multihazard 
Mitigation Plan 
Update $7,420.00 11.21 1 68747 1131.91 
City of Beverly 
Hills Hazard 
Mitigation 
Planning $7,546.67 4.79 1 33784 5953.98 
Rockingham 
County Multi-
Hazard Mitigation 
Plan 1 $7,877.80 5.30 7 91928 162.29 
City of Sheldon 
Mulithazard Pre-
Disaster Plan $8,480.00 5.72 1 4914 1119.59 
City of Cherokee 
Pre-Disaster 
Mitigation Plan $8,480.00 5.43 1 5369 837.84 
City of Spencer 
Multihazard 
Mitigation Plan $8,480.00 5.72 1 11317 1118.11 
Black Hawk 
County Local 
Hazard Mitigation 
Plan $8,480.00 11.21 1 128012 225.73 
Cedar County 
Pre-Disaster 
Mitigation Plan $8,524.52 6.21 1 18187 31.38 
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Clinton Pre-
Disaster 
Mitigation Plan $8,524.52 6.60 1 27772 780.88 
Clinton County 
Pre-Disaster 
Mitigation Plan $8,524.52 6.60 1 50149 72.16 
Iredell County 
Mitigation Plan $8,901.20 4.60 6 122660 213.11 
City of Clear 
Lake Pre-
Disaster 
Mitigation Plan $9,010.00 9.87 1 8161 782.36 
Kossuth County 
Pre-Disaster 
Mitigation Plan $9,010.00 9.94 1 17163 17.64 
City of Morro Bay 
Hazard Mitigation 
Plan $9,138.67 2.47 1 10350 2006.91 
McPherson 
County Pre 
Disaster 
Mitigation Plan $9,350.00 1.43 3 2904 2.55 
Marshall County 
Pre-Disaster 
Mitigation Plan $9,350.00 1.91 4 4576 5.46 
wasilla hazard 
mitigation plan $9,965.33 2.62 1 5469 466.82 
Valdez hazard 
mitigation plan $10,000.00 3.04 1 4036 18.18 
North Liberty, IA / 
Local Single 
Jurisdictional 
Multi-Hazard 
Mitigation Plan $10,000.00 7.45 1 5367 791.91 
City of Le Mars 
Local Hazard 
Mitigation Plan $10,000.00 5.96 1 9237 1356.91 
City of Mason 
City Pre-Disaster 
Mitigation Plan $10,000.00 9.87 1 29172 1131.29 
Grant County 
Multihazard 
Mitigation Plan $10,000.00 1.85 4 2841 1.71 
Ramsey County 
Multihazard 
Mitigation Plan $10,300.00 2.06 9 12066 10.18 
Miner County 
Multihazard 
Mitiigation Plan $10,472.00 2.94 2 2884 5.06 
Clark County 
Multihazard 
Mitigation Plan $10,472.00 2.06 3 4143 4.32 
Faulk County Pre 
Disaster 
Mitigation Plan $10,472.00 1.55 5 2640 2.64 
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Kingsbury 
County Pre 
Disaster 
Mitigation Plan $10,472.00 3.36 5 5815 6.94 
Jasper County / 
Single 
Jurisdiction 
Hazard Mitigation 
Plan $10,700.00 10.19 1 37213 50.98 
The City of 
Rolling Hills 
Estates Local 
Hazard Mitigation 
Plan $10,933.33 4.79 1 7676 2139.07 
Calumet City 
Planning $11,600.00 8.98 1 39071 5377.99 
Caldwell County 
Multi-Jurisdiction 
Hazard Mitigation 
Plan  $11,738.16 4.13 8 77415 164.15 
Perquimans 
County Multi-
Jursidictional 
Hazard Mitigation 
Plan $11,900.00 3.30 3 11368 45.99 
Transylvania 
County Multi-
Jurisdictional 
Hazard Mitigation 
Plan  $11,900.00 3.96 3 29334 77.52 
Washington 
County Multi-
Jurisdictional 
Hazard Mitigation 
Plan $11,900.00 3.30 4 13723 39.38 
Franklin County 
Multi-
Jurisdictional 
Hazard Mitigation 
Plan $11,900.00 3.62 4 47260 96.05 
Granville County 
Multi-
Jurisdictional 
Hazard Mitigation 
Plan  $11,900.00 3.49 4 48498 91.31 
City of 
Hendersonville 
Multi-
Jurisdictional 
Hazard Mitigation 
Plan 1 $11,900.00 4.62 5 10420 1749.73 
Craven County 
Multi-
jurisdictional 
Hazard Mitigation $11,900.00 3.94 5 91436 129.07 
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Plan  

Onslow County 
Multi-
Jurisdictional 
Hazard Mitigation 
Plan  $11,900.00 4.43 6 150355 196.08 
Hertford County 
Multi-
Jurisdictional 
Hazard Mitigation 
Plan 1  $11,900.00 3.66 7 22601 63.98 
Rutherford 
County 
Development of 
Multi-
Jurisdictional 
Hazard Migiation 
Plan $11,900.00 4.49 8 62899 111.50 
Brunswick 
County Multi-
Jurisdictional 
Hazard Mitigation 
Plan  $11,900.00 4.17 8 73143 85.57 
Wilson County 
Multi-
Jurisdictional 
Hazard Mitigation 
Plan  $11,900.00 3.68 8 73814 198.91 
Sampson County 
Multi-
jurisdictional 
Hazard Mitigation 
Plan $11,900.00 4.13 9 60161 63.63 
Martin County 
Multi-
Jurisdictional 
Hazard Mitigation 
Plan $11,900.00 3.60 10 25593 55.50 
Johnston County: 
Development of 
DMA2k 
Compliant 
Hazard Mitigation 
Plan $11,900.00 4.09 10 121965 154.02 
Pitt County Multi-
Jurisdictional  
Hazard Mitigation 
Plan  $11,900.00 4.40 10 133798 205.35 
Buncombe 
County : 
Development of 
Multi-
jurisdictional 
Hazard Mitigation $12,200.00 4.85 5 206330 314.53 
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Plan 

Montgomery 
County Mitigation 
Plan $12,296.00 3.38 6 26822 54.56 
White County 
Planning Grant  $12,331.57 2.47 3 23102 61.35 
Red River 
County Planning 
Grant  $12,500.00 1.34 5 14314 13.63 
City of Rancho 
Palos Verdes  
Multi-
Jurisdictional 
Hazard Mitigation 
Plan $12,502.67 4.79 1 41145 3011.25 
Grant County 
Multihazard 
Mitigation Plan $12,720.00 1.89 5 7847 11.50 
Queen Anne's 
County 7% 
Planning Initiative $13,121.73 3.53 9 40563 108.98 
Ringgold County 
Multijurisdictional 
Multihazard 
Mitigation Plan $13,333.33 7.57 11 5469 10.17 
Lowcountry COG 
Inclusion of all 
Communities into 
Hazard Mitigation 
Plan $13,581.28 8.28 5 59650 36.91 
Union County 
Multihazard 
Mitigation Plan $13,919.07 7.87 8 12309 29.00 
City of Davenport 
PDM Multihazard 
Mitigation Plan $14,280.00 7.47 1 98539 1569.32 
McDowell County 
Mitigation Plan $14,308.21 3.94 3 42151 95.43 
Clay County 
Planning Grant  $14,926.88 1.87 2 7976 33.78 
City of Coralville 
Multihazard 
Mitigation Plan $15,000.00 7.45 1 15123 1484.08 
Iowa City Single-
Jurisdictional 
Local Multi-
Hazard Mitigation 
Plan $15,000.00 7.45 1 62220 2574.98 
Cullman County 
Hazard Mitigation 
Plan $15,080.00 4.36 12 77483 104.93 
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Annapolis 
Mitigation 
Planning Grant - 
7% Initiative $15,860.32 7.28 1 35838 5325.96 
Davidson County 
Mitigation Plan $16,240.00 4.09 5 147246 266.68 
Williamson 
County Planning 
Grant  $16,469.60 2.64 7 126638 217.34 
Edgecombe 
County Multi-
Jurisdictional 
Hazard Mitigation 
Plan  $17,400.00 3.17 10 55606 110.11 
Moore County 
Multi-
jurisdictional 
Hazard Mitigation 
Plan  $17,400.00 3.87 11 74769 107.16 
Pre-Disaster 
Mitigation 
Planning- Mills 
County, and City 
of Malvern, Iowa $17,919.94 4.64 2 14547 33.32 
City of Milford All 
Hazards 
Mitigation Plan $18,977.60 8.30 1 6284 1672.06 
Baraboo - All 
Hazards 
Mitigation Plan 
(7%)  $19,478.72 5.81 1 10711 2030.22 
Pottawattamie 
County, Council 
Bluffs and 
Oakland Local 
Hazard Mitigation 
Plan $19,764.27 5.36 3 87704 91.91 
City of Sioux City 
Pre-Disaster 
Mitigation Plan $20,000.00 7.34 1 85013 1551.30 
Bellevue Hazard 
Mitigation 
Planning Grant $20,000.00 4.06 1 109569 3563.59 
City of Tullahoma 
Hazard Mitigation 
Planning Grant $20,003.04 2.70 1 17994 809.57 
Winnebago 
County 
Multihazard 
Mitigation Plan $20,477.33 3.77 23 156763 357.43 
Allegany County 
7% Planning 
Initiative $20,496.00 4.74 5 74930 176.13 
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Johnson County / 
Single Multi-
Jurisdictional 
Hazard Mitigation 
Plan $20,780.00 7.45 1 111006 180.65 
Juneau County 
All Hazards 
Mitigation Plan  $21,119.01 4.40 18 24316 31.68 
Rutherford 
County Planning 
- 0152 $21,647.15 3.28 5 182023 294.10 
All Hazards 
Mitigation Plan $22,282.03 6.43 18 85897 97.36 
Pre-disaster 
Mitigation Plan 
for Lincoln Co., 
WY $22,400.00 1.11 10 14573 3.58 
Belmont County 
Multi-
jurisdictional Plan $22,679.25 5.96 15 70226 130.69 
Person County 
Planning $22,782.40 3.43 2 35623 90.80 
Town od 
Beaufort All 
Hazards Plan $23,200.00 4.60 1 3771 1374.43 
Hendersonville 
Mitigation Plan $23,200.00 4.62 1 10420 1749.73 
Yancey County 
Plan  $23,200.00 3.49 2 17774 56.89 
Wells County 
Planning-
Replaces project 
#2 $23,200.00 1.62 3 27600 74.60 
Polk County 
Mitigation 
Planning $23,200.00 3.47 4 18324 77.04 
Madison County 
Mitigation Plan $23,200.00 3.60 4 19635 43.69 
Hardin County All 
Natural Hazards 
Planning Grant $23,200.00 5.36 10 31945 67.93 
Randolph County 
Mitigation Plan $23,200.00 3.40 10 130454 165.69 
Pt Townsend- 
Natural Hazards 
Mitigation Plan $23,888.00 3.40 1 8334 1191.76 
City of Cockrell 
Hill Hazard 
Mitigation Action 
Plan $24,000.17 7.00 1 4443 7664.69 
 Natural Hazard 
Mitigation Plan $24,400.00 8.19 1 27134 5779.82 
PLANNING 
GRANT - 
FRAMINGHAM $24,400.00 8.19 1 66910 2663.61 
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Des Moines 
County Multi-
Jurisdictional 
Mitigation Plan $25,000.00 6.57 1 42351 101.77 
Everett Hazard 
Mitigation Plan  $25,000.00 3.34 1 91488 2814.62 
Campbell 
County, City of 
Gillette, Town of 
Wright Multi-
Hazard Mitigation 
Plan $25,000.00 1.89 3 33698 7.03 
Putnam County 
Multi Hazard 
Planning Project $25,190.56 5.23 2 34726 71.77 
City of Simi 
Valley Multi-
Hazard Mitigation 
Plan $25,856.00 2.85 1 111351 2841.91 
Garrett County 
7% Planning 
Initiative  $26,028.29 3.91 6 29846 46.06 
Cattaraugus 
County 
Countywide All-
Hazard Mitigation 
Plan $26,180.00 9.40 43 83955 64.10 
Greene County 
Planning Grant  $26,180.43 5.00 3 62909 101.19 
Blount County 
Planning Grant  $26,639.79 4.96 7 105823 189.46 
City of La Verne 
DMA 2000 $26,978.67 4.79 1 31638 3805.81 
Escambia County 
Hazard Mitigation 
Plan $27,370.00 2.87 7 38440 40.57 
Ellis County 
Mutijurisdictional 
Hazard Mitigation 
Plan $27,828.27 3.04 5 27507 30.56 
City of D'Iberville 
Hazard Mitigation 
Plan  $27,840.00 3.79 1 7608 1604.06 
Geneva County 
Hazard Mitigation 
Plan $28,060.00 2.32 8 25764 44.71 
Mower County 
MT Plan - 
Replacement for 
App 6, Project 6 
To Correct FIPS 
Codes $29,386.67 4.53 11 38603 54.26 
Washington 
County multi-
jurisdictional $30,033.17 5.51 3 63251 99.59 
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planning project 

Fayatte County 
All Natural 
Hazards 
Planning Grant $30,115.15 5.09 1 28433 69.93 
Gallia County 
multi-
jurisdictional 
planning project $30,125.97 5.00 7 31069 66.28 
Walker County 
Hazard Mitigation 
Plan $30,227.59 4.26 9 70713 89.02 
Catawba County 
Mitigation Plan $30,412.11 4.81 9 141685 354.24 
City of Rancho 
Cucamonga 
Hazard Mitigation 
Plan $30,450.00 10.72 1 127743 3411.39 
City of Schuyler 
Hazard Mitigation 
Plan $30,624.00 2.98 1 5371 43594.78 
Sumner County 
Planning Grant  $30,803.41 3.00 9 130449 246.45 
Morrow County 
All Natural 
Hazard Planning 
Grant $30,933.33 6.72 7 31628 77.86 
City of Santa Fe 
Springs Local 
Hazard Mitigation 
Plan (DMA 2000) $31,142.67 4.79 1 17438 1992.00 
City of 
Simpsonville 
Multihazard 
Mitigation Plan $31,320.00 6.43 1 14352 2306.06 
Calvert County 
7% Initiative 
Project  $31,733.33 4.49 2 74563 346.52 
Macon County 
Mitigation Plan $31,900.00 3.83 2 29811 57.72 
Winona County 
Mitigation Plan $32,480.00 4.40 6 49985 79.81 
Williams County 
All Natural 
Hazard Planning 
Grant $32,480.00 4.83 11 39188 92.92 
Bradley County 
Hazard Mitigation 
Plan - 0150 $33,380.16 4.17 3 87965 267.60 
Highland County 
Local Multihazard 
Mitigation Plan $33,498.45 5.47 3 40875 73.88 
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Jones County 
Multi-
Juristictional 
Hazard Mitigation 
Plan $33,599.79 3.30 4 10381 22.00 
Eau Claire 
County All-
Hazards 
Mitigation Plan $33,600.00 3.30 5 93142 146.07 
Lawrence County 
Hazard Mitigation 
Plan $33,686.64 3.38 6 34803 50.19 
City of Beatrice 
All-Hazards 
Mitigation Plan $33,799.53 3.66 1 12496 1666.66 
Curry County 
Hazard Mitigation 
Planning  $34,316.00 2.15 1 21137 12.99 
Preble County 
Multi-
Jurisdictional 
Planning Project $34,694.83 5.72 11 42337 99.66 
City of 
Elizabethton 
Planning Grant  $34,722.67 3.17 1 13372 1459.34 
City of Greer 
Hazard Mitigation 
Plan $34,800.00 6.45 1 16843 1044.47 
Gates County 
Multi-
Jurisdictional 
Hazard Mitigation 
Plan $34,800.00 3.21 2 10516 30.87 
Hoke County 
Multi-
Jurisdictional 
Hazard Mitigation 
Plan $34,800.00 3.21 2 33646 86.00 
Bladen County 
Multi-
Jurisdictional 
Hazard Mitigation 
Plan  $34,800.00 3.94 6 32278 36.89 
Calumet County 
All Hazards 
Mitigation Plan $34,800.00 3.77 8 40631 127.04 
Clay County - 
Hazard Mitigation 
Plan $34,800.00 3.17 12 51229 49.01 
Greenville 
Mitigation Multi-
hazard Mitigation 
Plan $34,900.00 3.13 1 23960 706.52 
City of Mill Valley 
Hazard  $35,467.05 2.11 1 13600 2883.06 
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Mitigation 
Planning Grant 
Clinton County 
Countywide All-
Hazard Mitigation 
Plan $35,700.00 9.79 17 79894 76.90 
Shelby County - 
Multi-
jurisdictional 
planning project $36,221.39 5.77 10 47910 117.06 
Coos County 
Mitigation 
Planning  $36,374.96 2.11 8 62779 39.23 
Town of New 
Windsor Multi-
Hazard Mitigation 
Plan $36,600.00 5.89 1 22866 6079.36 
Village of Port 
Chester Multi-
Hazard Local 
Mitigation Plan $36,600.00 4.85 1 27867 11824.70 
City of New 
Haven Hazard 
Mitigation Plan $36,600.00 3.57 1 123626 6558.38 
Cleveland 
County 
Development of 
Multi-
Jurisdictional 
Hazard Mitigation 
Plan $37,051.95 4.91 12 96287 207.23 
Clark County All 
Hazard Mitigation 
Plan $37,333.33 6.21 11 144742 361.98 
Ashtabula 
County All 
Natural Hazards 
Planning Grant $37,893.33 10.26 11 102728 146.24 
Facilitation and 
Documentation 
for the City of 
Portland 
Mitigation Plan $38,493.33 2.53 1 529121 1215.72 
City of 
Newburyport All 
Hazard Mitigation 
Planning Project $38,552.00 7.98 1 17189 2050.32 
 Rowan County 
Multi 
Jurisdictional 
Hazard 
Mitigatgion 
Planning Grant $38,911.04 4.94 11 130340 254.91 



Texas Tech University, Andrea M. Jackman, December 2008 

 

 162 

Anoka County - 
Hazard Mitigation 
Plan $39,007.47 2.55 20 298084 703.68 
Town of 
Eastchester, N.Y. 
Multihazard 
Mitigation Plan $39,040.00 4.85 1 31318 9350.18 
Oneida County, 
WI All-Hazards 
Mitigation Plan 
Update $39,999.99 3.34 15 36776 32.70 
City of Southlake 
HAZMAP $40,000.00 8.62 1 21519 982.96 
City of Yuba City 
Hazard Mitigation 
Plan $40,000.00 1.51 1 36758 3924.45 
Maury County 
Planning Grant  $40,097.33 2.72 4 69498 113.40 
Kewaunee 
County All 
Hazards 
Mitigation Plan $40,320.00 3.60 5 20187 58.92 
City of Monrovia 
Hazard Mitigation 
Plan (DMA 2000) $40,670.67 4.79 1 36929 2686.51 
Pelham Village 
Comprehensive 
Hazard Mitigation 
Plan $40,687.00 4.85 1 6400 7785.54 
JEFFERSON 
PARISH - CITY 
OF HARAHAN --  
HAZARD 
MITIGATION 
PLAN  $41,760.00 4.51 1 9885 5023.54 
Hancock County 
All Natural 
Hazard Planning 
Grant $41,760.00 7.55 2 71295 134.18 
Snyder County 
Hazard Mitigation 
Plan Project $41,760.00 3.60 15 37546 113.36 
Marion County 
All Natural 
Hazards 
Planning Grant $43,306.67 7.15 9 66217 163.97 
Polk Co All 
Hazards Plan  $45,147.95 3.21 12 41319 45.05 
Fond du Lac 
County Hazard 
Mitigation Plan $45,656.63 0.00 12 97296 134.59 
Town of Dyer 
Multi-Hazard 
Mitigation Plan $46,400.00 2.34 1 13895 2331.26 
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Dane County 
Emergency 
Management-
Planning Grant  $46,400.00 7.83 13 426526 354.88 
City of Franklin 
All Haz Plan $46,490.92 4.17 1 8346 999.20 
Pre-Disaster 
Mitigation 
Planning- Seven 
Pottawattamie 
County Cities $46,628.91 5.36 7 87704 91.91 
Jackson County 
Hazard Mitigation 
Plan $47,201.17 3.45 11 53926 49.99 
Central Point 
Natural Hazards 
Mitigation Plan $47,400.00 2.06 1 12493 4.49 
 St. Mary's 
County Multi-
Hazard Mitigation 
Plan $47,600.00 4.53 2 86211 238.65 
Talbot County 
7% Planning 
Initiative  $48,800.00 3.28 6 33812 125.63 
Adams County, 
WI All Hazards 
Mitigation Plan 
Update $48,800.00 4.32 20 18643 28.78 
Planning - 
Randolph, 
Barbour and 
Henry Counties $48,958.19 7.60 14 67728 33.40 
Portage County-
Planning Grant  $49,139.63 2.77 11 67182 83.32 
Southampton 
County All 
Hazard Plan $49,702.80 5.23 7 17482 29.16 
City of Larkspur 
Hazard Mitigation 
Planning Grant $49,999.68 2.11 1 12014 3833.66 
Pre-Disaster 
Mitigation Plan $50,000.00 4.06 1 53025 4546.04 
SULLIVAN 
COUNTY 7% 
PLANNING 
APPLICATION  $50,692.00 4.04 4 153048 370.56 
Washoe County, 
Nevada Multi 
Jurisdictional 
Hazard Mitigation 
Plan $51,209.00 2.60 1 339486 53.53 
Plan 
Development 
(Wayne County 
Multijurisdictional $51,240.00 6.91 20 93765 155.19 
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Plan) 

City of Novato 
Multi Hazard 
Mitigation 
Planning Project $53,011.00 2.11 1 47630 1719.21 
Ameila County 
All Hazard 
Mitigation Plan $54,819.33 3.04 1 11400 31.95 
City of Hoquiam 
Multihazard 
Mitigation Plan $55,000.00 3.11 1 9097 991.96 
City of Monona 
Belle Isle 2007 
Planning  $55,169.51 7.83 1 8018 2387.50 
Plan 
Development 
(Chautauqua 
County Multi-
jurisdictional) $55,533.33 10.79 35 139750 131.59 
Kodiak Island 
Borough Hazard 
Mitigation Plan $55,631.00 1.64 1 13913 2.12 
Towner County 
Multihazard 
Mitigation Project $56,000.00 1.62 6 2876 2.81 
San Luis Obispo 
County Local 
Hazard Mitigation 
Plan $56,470.67 2.47 1 44174 13.37 
Amarillo Planning 
Grant  $56,874.67 3.17 1 173627 1932.12 
ACCOMACK - 
NORTHAMPTON 
PLANNING DIST 
COMMISSION  $57,349.76 0.00 4 51398 77.57 
Clarion County 
Multi-Hazard 
Mitigation Plan $57,441.07 3.70 32 41765 69.33 
Lincoln County 
Planning Grant  $57,600.85 1.96 4 31340 54.96 
ST. TAMMANY 
PARISH - CITY 
OF 
MANDEVILLE -- 
HAZARD 
MITIGATION 
PLAN  $58,000.00 5.21 1 10489 1543.06 
OUACHITA 
PARISH - CITY 
OF WEST 
MONROE -- 
HAZARD 
MITIGATION 
PLAN  $58,000.00 2.43 1 13250 1717.24 
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CITY OF 
THIBODAUX -- 
HAZARD 
MITIGATION 
PLAN  $58,000.00 4.04 1 14431 2636.82 
ST. TAMMANY 
PARISH -  CITY 
OF SLIDELL -- 
HAZARD 
MITIGATION 
PLAN $58,000.00 5.21 1 25695 2178.50 
OUACHITA 
PARISH - CITY 
OF MONROE -- 
HAZARD 
MITIGATION 
PLAN  $58,000.00 2.43 1 53107 1851.78 
BOSSIER 
PARISH - CITY 
OF BOSSIER -- 
HAZARD 
MITIGATION 
PLAN  $58,000.00 3.21 1 56461 1382.60 
CALCASIEU 
PARISH - CITY 
OF LAKE 
CHARLES --  
HAZARD 
MITIGATION 
PLAN  $58,000.00 5.45 1 71757 1786.56 
City of Hammond 
Multi-Hazard 
Mitigation Plan $58,000.00 2.34 1 83048 3629.96 
Amador County 
Multijurisdictional 
Hazard Mitigation 
Plan $58,500.00 1.87 6 35100 59.19 
Headwaters RDC 
Mitigation Plan $58,773.33 2.43 1 39650 15.83 
Multi-
Jurisdictional 
Plan - East 
Alabama 
Regional 
Planning and 
Development 
Com. $58,998.61 7.11 10 40579 22.32 
City of Astoria, 
Oregon - Natural 
Hazards 
Mitigation Plan $60,000.00 3.30 1 9813 11.86 
City of La 
Canada 
Flintridge 
Multihazard $60,000.00 4.79 1 20318 2348.89 
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Mitigation Plan 

Grant County 
Multi-
jurisdictional 
Hazard Mitigation 
Planning 
Subgrant $60,418.64 1.91 18 74698 27.86 
Town of 
Highlands 
Mitigation Plan $61,000.00 5.89 1 12484 2648.04 
Douglas County 
All Hazards 
Mitigation Plan  $61,952.43 3.04 3 43287 33.07 
Logan County 
Multihazard 
Mitigation Project  $62,720.00 1.77 5 2308 2.33 
City of Bristol 
Planning Grant  $63,035.95 4.04 1 24821 845.76 
McHenry County 
Multihazard 
Mitigation Project $64,000.00 1.83 14 5987 3.19 
All Hazards 
Mitigation Plan 
Bluefield  $64,260.00 3.36 1 5078 669.88 
Nelson County 
Multihazard 
Mitigation Project $64,960.00 2.09 8 3715 3.78 
City of Pismo 
Beach Hazards 
Mitigation Plan $65,000.00 2.47 1 8551 2366.05 
City of 
Atascadero Local 
Hazard Mitigation 
Plan $65,428.00 2.47 1 26411 987.85 
Douglas Hazard 
Mit Plan  $65,444.00 1.51 7 32603 17.91 
City of Austin 
Planning Grant 
update $65,800.00 4.26 1 656562 2610.38 
Burnett County 
All Hazards 
Planning Grant  $66,576.53 3.00 20 15674 19.08 
Grant County All 
Hazards 
Mitigation Plan  $66,630.40 6.30 20 49597 43.21 
Grays Harbor 
County 
Comprehensive 
Hazard Mitigation 
Plan $66,666.67 3.11 1 67194 35.05 
Madison County 
7% Planning 
Application  $67,601.33 5.30 4 91837 164.88 
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City of 
Greenville, South 
Carolina Natural 
Hazard Mitigation 
Plan $68,208.00 6.43 1 56002 2148.01 
Superior All 
Hazard Mitigation 
Plan  $68,749.33 3.04 1 27368 740.88 
Jones County  
Multi-
Jurisdicational 
Hazard Mitigation 
Plan $69,540.00 5.70 4 64958 93.62 
Gateway Area 
Development 
District (ADD) 
Regional Hazard 
Mitigation Plan $69,600.00 13.38 15 76237 56.72 
Nantucket All-
Hazards 
Mitigation Plan $71,984.88 5.45 1 9520 199.12 
County of 
Huntingdon 
Multihazard 
Multijurisdictional 
Mitigation Plan $72,061.07 2.49 12 45586 52.15 
Briarcliff Manor's 
Hazard Mitigation 
Plan $74,115.00 4.85 1 7696 1298.87 
Plan 
Development 
(Oneida County 
Multi-
jurisdictional) $74,826.67 12.72 2 235469 194.17 
La Habra Local 
Multi-Hazard 
Mitigation Plan  $75,000.00 5.98 1 58974 8045.75 
City of Tustin - 
Local Multi-
Hazard Mitigation 
Plan $75,000.00 5.98 1 67504 5921.43 
City of Texarkana 
Planning Grant $76,950.67 1.85 1 34782 1357.29 
Plan 
Development 
(Delaware 
County 
Multijursdictional 
Plan) $76,964.11 8.21 12 48055 33.22 
Vanderburg 
Planning $77,333.33 2.98 3 171922 732.92 
Village of 
Ellenville All 
Hazard Mitigation 
Plan $77,350.00 9.36 1 4130 474.36 
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City of Pico 
Rivera Multi-
Jurisdictional 
Local Hazard 
Mitigation Plan $79,636.00 4.79 1 63428 7645.75 
City of Paso 
Robles Local 
Hazard Mitigation 
Plan $79,977.33 2.47 1 24297 1401.63 
Town of 
Woodbury N.Y. 
Multihazard 
Mitigation Project $80,325.00 5.89 1 9460 1870.91 
Clark Regional 
Hazard Mit Plan  $81,036.00 2.28 8 345238 549.55 
 Clallam Hazard 
Mit Plan $82,890.67 2.94 5 64525 37.10 
Plan 
Development 
(City of Trenton) $85,400.00 3.09 1 85403 11153.61 
Thurston Hazard 
Mit Plan  $86,838.67 3.47 8 207355 285.21 
Barnes County 
Multihazard 
Mitigation Project $92,000.00 2.89 14 11775 7.89 
KY River ADD 
regional 
mitigation plan 
development  $93,065.93 22.09 23 120656 47.07 
Seattle All-
Hazards Mit Plan  $93,170.67 4.06 1 563374 6717.02 
Richland Hazard 
Mit Plan  $93,189.33 1.94 1 38708 1111.76 
Northern Neck 
Planning District 
Commission $93,232.53 10.66 10 49353 66.15 
Montgomery 
County Planning 
Grant (120) $94,793.65 3.13 2 134768 249.90 
THOMAS 
JEFFERSON 
PLANNING 
DISTRICT $95,582.93 20.45 11 199648 93.02 
Frederick County 
Hazard Mitigation 
Plan $96,324.69 7.09 11 195277 294.59 
City of Laredo 
Multihazard 
Mitigation Project $97,640.00 1.64 1 176576 2250.53 
NE MS Planning 
and Development  
District Regional 
Natural Hazard 
Mitigation Plan $99,999.52 24.06 35 218877 67.15 
Chehalis All- $100,000.00 3.23 1 7057 1259.04 
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Hazards Mit Plan  
City of Fullerton 
Local Multi-
Hazard Mitigation 
Plan $100,000.00 5.98 1 126003 5675.92 
 Mohave County 
Hazard Mitigation 
Plan $100,000.00 2.23 5 155032 11.65 
RIO GRANDE 
COG MAP  $100,000.00 2.87 7 11923 11.77 
King Regional 
Hazard Mit Plan  $100,000.00 4.06 11 1737034 817.03 
WEST 
PIEDMONT 
REGIONAL HAZ 
MIT PLAN $101,701.07 15.72 13 186368 73.71 
Lincoln Trail ADD 
regional 
mitigation plan  $102,312.00 21.11 35 243202 72.70 
REGION 2000 
REGIONAL 
COMMISSION $104,843.76 15.26 11 157048 75.95 
Ventura County 
Regional 
Multihazard 
Mitigation Plan $108,000.00 2.85 6 753197 408.17 
Big Sandy Area 
Development 
District Pre-
Disaster 
Mitigation Project  $108,049.33 11.40 14 147954 84.40 
Lexington-
Fayette Local 
mitigation plan 
development  $110,374.77 3.43 2 260512 915.63 
RADCO AREA 
DEVELOPMENT 
COMMISSION $110,675.15 14.11 6 221765 160.27 
Northern 
Shenandoah 
Valley Reg 
Commission All 
HAz Plan $113,602.67 20.00 12 161697 99.31 
Peninsula 
Hazard Mitigation 
Plan $113,919.49 2.96 1 180150 2637.86 
Sacramento 
County All 
Hazards 
Mitigation Plan $115,501.46 2.04 8 1223499 1267.02 
Prince George's 
County 
Multihazard 
Mitigation Plan $116,000.00 6.30 2 801515 1651.14 
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Development of 
an All-Hazard 
Mitigation Plan 
(Village/Town of 
Mount Kisco) $116,323.29 4.85 1 9983 3193.96 
Development of 
an All-Hazard 
Mitigation Plan 
(City of Port 
Jervis) $119,000.00 5.89 1 8860 3494.06 
Development of 
an All-Hazard 
Mitigation Plan 
(Town of New 
Castle) $119,000.00 4.85 1 17491 11933.57 
Multi-Hazard 
Mitigation Plan 
Development for 
the Town and 
Village of 
Harrison $119,000.00 4.85 1 24154 1435.23 
Development of 
an All-Hazard 
Mitigation Plan 
(Town of 
Cortlandt) $119,000.00 4.85 1 38467 9808.97 
Mecklenburg 
County Multi-
Jurisdictional 
Hazard Mitigation 
Plan $119,000.00 6.34 8 695454 1321.47 
SOUTH PLAINS 
ASSOCIATION 
OF 
GOVERNMENTS 
MAP  $119,000.00 48.62 64 377871 27.77 
Mitigation Action 
Plan  $119,595.00 14.26 26 36387 2.37 
City of Santa 
Cruz Local 
Hazard Mitigation 
Plan $120,000.00 2.00 1 54593 4355.97 
ARDC Mitigation 
Plan $120,640.00 2.72 8 200528 32.21 
CRATER 
PLANNING DIST 
COMM ALL HAZ 
PLAN $120,873.55 20.66 12 348376 154.13 
Kane County 
RepLoss Area 
Mitigation Plans $122,000.00 4.47 25 404119 776.50 
El Segundo 
Hazard Mitigation 
Plan $123,250.67 4.79 1 16033 2894.55 
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City of Virginia 
Beach All Haz 
Mit Plan $123,999.59 4.45 1 425257 1712.73 
SOUTHSIDE 
PLANING 
DISTRICT HAZ 
MIT PLAN $123,999.59 21.15 7 853630 812.16 
RICHMOND 
REGIONAL 
PLANNING DIST 
COMM HAZ MIT 
PLAN $124,257.81 17.36 8 408248 247.61 
City of Palmdale 
Local Multihazard 
Mitigation Plan $131,100.00 4.79 1 116670 1111.56 
Crescent City/Del 
Norte County, 
Multi-
Jurisdictional 
MultiHazard 
Mitigation plan $132,489.41 1.98 2 27507 27.29 
City of Inglewood 
PDM 07 
Multihazard 
Mitigation Plan $132,830.67 4.79 1 112580 12323.56 
Davidson County 
Metropolitan 
Local Hazard 
Mitigation Plan - 
0138 $133,423.20 4.38 1 569891 1134.64 
Louisville Metro 
Local Mitigation 
Plan 
Development  $139,507.67 2.21 1 256231 739.84 
Pima County 
Hazard Mitigation 
Project  $140,000.00 7.30 7 843746 91.85 
BRADD Regional 
Hazard Mitigation 
Plan $140,710.41 22.91 31 243469 67.41 
Berks County 
Multijurisdictional 
Multihazard 
Mitigation Plan $142,800.00 6.66 52 373638 435.03 
Cities of 
Huntington 
Beach & 
Fountain Valley 
Multihazard 
Mitigation Plan $143,102.42 5.98 2 244572 6927.19 
Town of Islip 
Multihazard 
Mitigation 
Planning Project $148,750.00 4.51 1 322612 59720.59 
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HEART OF 
TEXAS 
COUNCIL OF 
GOVERNMENTS 
MAP  $148,988.00 11.45 48 321536 57.95 
7% All Hazard 
Plan 
Development 
Project Middle 
Peninsula 
Planning Dist 
Comm  $149,406.88 15.62 9 83684 65.27 
Montgomery 
County Hazard 
Mitigation Plan  $152,503.25 3.94 3 223510 283.01 
City of Redlands 
Multihazard 
Mitigation Plan $154,437.61 10.72 1 63591 1793.06 
 Maricopa County 
Multi-
Jurisdictional 
Hazard Mitigaton 
Plan $155,224.72 6.89 25 3072149 333.82 
Three Rivers 
Eight county 
Regional HM 
Plan  $157,342.77 29.43 37 261880 59.82 
Canyon, Ada, 
Elmore Co. All 
Natural Hazard 
Assessment and 
Mitigation Plan $159,557.23 6.66 22 461475 97.72 
Whitman County 
Multi-
jurisdictional 
Natural Hazards 
Mitigation Plan $166,847.83 2.15 17 40740 18.87 
Orange County 
Government 
Single 
Jurisdiction 
Multihazard 
Mitigation Plan $169,537.89 5.89 1 341367 418.17 
Abilene, City of, 
Develope Comp. 
Hazard Mitigation 
Plan  $178,988.00 3.36 1 115930 1102.72 
City of Gulfport 
Planning 
Application $198,360.00 3.79 1 71127 1249.87 
Snohomish 
County Natural 
Hazard Mitigation 
Plan $200,000.00 3.34 12 606024 290.09 
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South East 
Texas Regional 
Planning 
Commission  $200,000.00 9.04 20 385090 178.76 
Town of 
Southampton; 
Prepare Town-
wide Hazard 
Mitigation Plan $222,133.33 4.51 1 54712 8647.25 
Developement of 
Comprehensive 
Hazard 
Mititgation Plan  $232,000.00 19.23 1 1953651 3371.76 
Harris County--
Pre-Disaster 
Mitigation 
Planning Grant 
(funded under 
HMGP)  $244,000.00 14.91 25 3400578 1966.99 
City of Arlington 
Multihazard 
Mitigation Action 
Plan $257,589.60 0.00 1 332969 3475.01 
Bluegrass Area 
Development 
District Mitigation 
Plan 
Development  $273,817.41 43.51 45 425491 106.67 
Sonoma County 
Pre-Disaster 
Multihazard 
Mitigation 
Planning $298,780.47 2.30 1 458618 291.02 
East Texas COG  
Planning  $324,427.25 1.85 6 111379 406.45 
Harrison Co. 
Muilti-
jurisdictional 
Planning Grant  $328,489.07 3.79 5 189601 326.35 
BRAZOS 
VALLEY 
COUNCIL OF 
GOVERNMENTS 
MAP  $365,590.21 14.89 34 267085 52.88 
Nassau County 
Hazard Mitigation 
Planning Initiative $365,695.00 4.38 13 1334544 4654.97 
County of Maui 
MultiHazard 
Mitigation Plan $400,000.00 3.23 1 128094 110.50 
City of Los 
Angeles Local 
Hazard Mitigation 
Plan $533,333.33 4.79 1 3694820 7876.83 
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WEST CENTRAL 
TEXAS 
COUNCIL OF 
GOVERNMENTS 
MAP  $596,270.08 31.28 52 170814 11.63 
Houston-
Galveston Area 
Council--Dev. 
Comp. Hazard 
Mitigation Plan  $610,000.00 33.89 78 1152304 161.67 
Washington 
State Region 5 
(Pierce County) 
Hazard Mitigation 
Plan $657,500.16 3.53 1 700820 417.42 
San Diego 
County Multi-
jurisdictional 
Multihazard 
Mitigation Plan $933,817.40 10.47 19 2813833 669.98 

 

 


