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Abstract 

 

Development of Rating Index for the Completeness and Quality of  

Disaster Mitigation Project Definition 

 

Tadahisa Muramatsu, M.S.E. 

The University of Texas at Austin, 2010 

 

Supervisor:  Cindy L. Menches  

Co-Supervisor: John D. Borcherding 

 

In the summer of 2008, two hurricanes made landfall along the Texas coast causing 

billions of dollars in damage. Texas received presidential disaster declarations, which 

resulted in the state receiving over $350 million in hazard mitigation funds. Over 500 

requests for mitigation projects were submitted to the government from communities 

impacted. Not all requested projects could be funded. As a result, those communities that 

submitted requests for well-defined mitigation projects were the primary beneficiaries of 

the federal mitigation funds. To better understand the factors that characterize a “well-

defined” mitigation project, this study developed an index to rate the completeness and 

quality of mitigation project definitions. The study incorporated concepts from research 

on quality community planning and from project definition rating methods. The rating 

tool consists of detailed descriptions of the project scope elements along with a scoring 

method for the completeness and quality of the project’s definition. The rating tool and 

the detailed descriptions help to develop a “well-defined” mitigation project definition as 

well as to evaluate it. 
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Figure 1.1: Billion Dollar Climate and Weather Disasters 1980 - 2009 (NCDC 2010) 

Chapter 1:  Introduction 

1.1 BACKGROUND AND PROBLEM STATEMENT 

The state of Texas has experienced several major disasters in recent years. Figure 

1.1 shows the number of billion dollar disasters throughout the United States as reported 

by The National Climatic Data Center (NCDC). Texas has experienced over 31 disasters 

over the past 30 years that caused losses of more than $1 billion for each. The figure also 

describes that tropical storms or hurricanes caused the most damage ($367 billion), which 

is more than a half of the total disaster losses.  
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Table 1.1: Disaster Declarations in Texas 1999 - 
2008 (FEMA 2009) 

The primary disasters experienced by Texas include hurricanes, tropical storms 

and flooding, which resulted in Texas receiving numerous presidential disaster 

declarations by the Federal Emergency Management Agency (FEMA), which administers 

the natural disaster recovery and mitigation program. In fact, Texas has received disaster 

declarations every year for the 

past decade, except in 2004, 

and more than three 

declarations were received in 

2002 and 2007, which caused 

tremendous damage in terms of 

loss of life, injuries and 

property (Table 1.1) Those 

disaster declarations spawned 

disaster mitigation grants from 

the Hazard Mitigation Grant 

Program (HMGP) through FEMA. Applications for hundreds of mitigation projects 

requiring hundreds of millions of dollars from HMGP follow every declaration because 

these mitigation projects are critical for reducing future vulnerabilities of Texas 

communities. 

Furthermore, Texas had an especially hazardous year in 2008. In 2008, hurricanes 

Dolly and Ike made landfall along the Texas coast, causing an estimated $23 billion in 

loss of life, injuries, and property damage (Nodar 2008). The damage caused by these two 

events exceeds all disaster losses in Texas during the previous 15 years, making 2008 the 

most devastating year in Texas history. While these statistics are staggering, the number 

of communities that have struggled to recover following Hurricanes Dolly and Ike is 

Year Disaster Types
Disaster

Number

2008 Hurricane Ike 1791

2008 Hurricane Dolly 1780

2007 Tropical Storm Erin 1730

2007 Severe Storms, Tornadoes, and Flooding 1709

2007 Severe Storms and Tornadoes 1697

2006 Flooding 1658

2005 Hurricane Rita 1606

2003 Hurricane Claudette 1479

2002 Severe Storms, Tornadoes, and Flooding 1439

2002 Tropical Storm Fay 1434

2002 Severe Storms and Flooding 1425

2001 Severe Storms & Flooding 1379

2000 Severe Storms, Tornadoes And Flooding 1323

1999 Hurricane Bret 1287

1999 Severe Storms and Tornadoes 1274
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equally disturbing. Reports indicate that the sheer magnitude of the destruction resulted in 

a slow recovery that anecdotally has been attributed to the lack of clear methods for 

prioritizing and implementing mitigation and reconstruction projects at the community 

level (Oxfam America 2008). This problem is especially acute in small communities that 

lack adequate resources to plan, develop and implement projects that will mitigate the 

impacts of such disasters. 

To assist communities with mitigation efforts, several federal entities exist to 

provide funding for mitigation projects. Among the many types of projects that can be 

funded through federal assistance programs are public capital improvement projects, 

including bridge elevations, drainage improvements, structural hardening, and utility 

upgrades. In fact, capital improvement projects are particularly effective at reducing the 

vulnerabilities of entire communities, making them especially attractive options to 

achieve local mitigation goals.  

Hurricane Ike alone brought in $350 million in Hazard Mitigation Grant Program 

(HMGP) funds, and over 500 requests for HMGP funds were submitted. Unfortunately, 

not all requests could be funded, as a result, those communities who submitted requests 

for well-defined mitigation projects (i.e., had complete scopes of work, cost estimates, 

preliminary engineering, etc.) were the primary beneficiaries. However, a recent field 

study found that larger communities in Texas have been the key beneficiaries of federal 

mitigation project assistance, and furthermore, that this apparent bias may be occurring 

because these communities have access to engineering resources necessary for 

developing viable mitigation capital improvement projects. Unfortunately, smaller 

communities often do not have similar access to engineering resources, and as a result 

they are less likely to develop viable projects that can be funded through much-needed 

federal subsidies. 
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Recent field research indicates that federal mitigation policy may be inadvertently 

biased in favor of communities that already have access to mitigation project 

development resources, causing concern that the present policy may be allocating 

subsidies in an unintended way that limits small communities’ abilities to reduce their 

hazard exposure. The problem of inequitable distribution of subsidies is not new and was 

hinted at in a landmark study conducted a decade ago by Godschalk, Beatley, Berke, 

Brower, and Kaiser (1999). The researchers cite the “scattershot nature of the projects” 

approved for funding (p. 530) and propose that local governments should “operate 

mitigation implementation programs made up of coordinated and prioritized mitigation 

projects” (p. 532). However, the study did not address the detailed and often complex 

process of developing and implementing mitigation projects. In fact, since 1989, 

countless communities continue to struggle with the development of mitigation capital 

improvement projects because they do not have the engineering resources to advance 

from a mitigation idea to a well-developed mitigation project that can be funded through 

federal subsidies (CDEM Table1.2). Therefore, there is a critical need to address this 

complex process in order to ensure all communities have equal access to mitigation 

funding and equal opportunities to reduce their hazard exposure. 

 

1.2 CHALLENGES OF THE CURRENT MITIGATION PROJECT EVALUATION PROCESS 

The Texas Governor’s Division of Emergency Management (GDEM) has 

developed a set of instructions for completing a Hazard Mitigation Grant Program 

Application Package (GDEM 2009). The set of instructions provides basic guidelines 

about the information that needs to be included in the application package, but these 

instructions do not provide examples or specific instructions on how to assemble a high 

quality application package. The State Application Instruction also contains an evaluation 
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sheet The GDEM also provides a sample evaluation sheet that identifies a total possible 

score of 138 points (GDEM 2006) (Appendix 1). However, the evaluation sheet and the 

project application instructions do not correlate well to one another, nor is it possible to 

predict what score a project package might receive. A project can receive 55 points, for 

example, if it is identified in the community’s Mitigation Action Plan (MAP), and 

another 14 of the 138 points are allocated based on the project’s cost effectiveness. Yet, 

there are no instructions on how cost effective a project must be to receive all 14 points. 

Therefore it is difficult for a community to predict what score they might achieve and 

how competitive their project might be when compared to other proposed projects. The 

proposed rating method attempts to resolve many of these evaluation problems. 

 

1.3 GOALS AND OBJECTIVES 

The goal of this research was to develop an appropriate and objective evaluation 

system for assessing the completeness and quality of mitigation capital improvement 

projects submitted for funding under the federal Hazard Mitigation Grant Program 

(HMGP). The evaluation system will identify the characteristics of projects that have 

been successfully funded and contrast them with projects that have been rejected so that 

this information can be distributed to and used by communities as they prepare future 

mitigation projects. The evaluation system, which consists of detailed descriptions of the 

project scope elements, has a secondary benefit of providing a checklist of items that 

make up the project application package (i.e., funding request), which can be used by 

communities during the project development stage. The objectives of the research were 

the following: 
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1. Develop a checklist of scope elements and associated detailed definitions that can be 

used by communities to develop high quality, complete mitigation project definition 

packages, 

2. Develop a rating method and tool that can be used by state officials to evaluate the 

quality and completeness of submitted mitigation projects for the purpose of 

selecting projects for funding through the federal Hazard Mitigation Grant Program, 

and 

3. Demonstrate the effectiveness of the rating tool for comparing the completeness and 

quality of mitigation project definition packages.  

 

1.4 RESEARCH QUESTIONS 

The current research endeavors to answer the following key question: What 

elements define a complete and high quality mitigation project? Correspondingly, the 

research attempts to provide evidence to support the following hypothesis: 

There are specific elements that comprise a well-defined mitigation project 

application package. 

 

1.5 SIGNIFICANCE OF THE RESEARCH 

When hurricanes Dolly and Ike made landfall, these two events generated over 

$350 million in available federal mitigation funding, creating an unprecedented 

opportunity for communities to address their most critical vulnerabilities. Unfortunately, 

many communities that requested mitigation funding were unable to develop a viable 

project that was eligible for a subsidy, and this problem was especially acute for capital 

improvement projects in small communities. In fact, larger communities in Texas, which 
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make up a small percentage of the total, have historically received a significant 

proportion of the available funding, while the majority of small communities has received 

a small proportion of the funding (Table 1.2). Based on field observations, evidence 

suggests that a positive relationship exists between a community’s access to engineering 

resources and the quality of the community’s proposed mitigation project, and 

communities that have a systematic process for developing mitigation capital 

improvement projects are more likely to receive federal subsidies than those that do not 

(Menches et al. 2009). Hence, this research is part of a larger effort to develop and test 

the effectiveness of a mitigation project development process that is fundamentally 

different from the public capital improvement project development process. The research 

effort will provide tools for researchers to investigate why specific projects were selected 

for funding, which project characteristics increased or decreased its chances for being 

selected for funding, and how and by whom the successful projects were developed. 

Ultimately, this data will be used to develop a project development process uniquely 

suited for the development of mitigation capital improvement projects. Furthermore, this 

research will affect emergency management staff members who are evaluating project 

application packages, as well as communities that are developing project packages. 

Therefore, completion of the research will provide new knowledge in a field that is 

understudied; mitigation project development, and is expected to address a critical gap in 

the existing field of hazard mitigation policy implementation. 
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Table 1.2: Percent of Communities that Received Mitigation Project Funding since 
1989 (Texas GDEM Mitigation Section) 

Community 
Population 

Percentage of Cities with this 
Population 

Percentage of Mitigation 
Capital Improvement Projects 

Awarded 

0-10,000 60% 26% 

10,001-20,000 6% 18% 

20,001-30,000 29% 20% 

30,001-100,000 4% 16% 

100,001+ 2% 20% 

 

1.6 METHODOLOGY 

First, we reviewed the State of Texas Hazard Mitigation Grant Program 

Comprehensive Application Package 2009 (hereafter referred to as “State Application 

Instruction”) (Texas 2009) and several completed mitigation project application packages 

to identify the elements required and recommended for inclusion in the project 

definition/application package. Second, we analyzed planning and project definition 

scoring methods to develop a tool for rating both the completeness and the quality of 

mitigation project definition. Third we develop a list of mitigation project scope elements 

and detailed descriptions that could be used by communities to develop mitigation 

projects. We compiled a checklist of items that should be included in a mitigation project 

application package in order to produce a quality package. Next, we developed a 

quantitative rating system largely based on plan quality scoring techniques commonly 

used in the field of community planning. Finally, the rating system is implemented as a 

database tool, and eight projects are entered into the tool and scored using the rating 
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method. The results confirm that the scoring system and tool can distinguish the quality 

and completeness of project packages. 

 

1.7 SCOPE AND LIMITATIONS 

The scope of the research includes identifying the elements that make up a 

mitigation project application package and the methodology for rating a project’s 

completeness and quality. The evaluation system is a practical, objective and accurate 

method for evaluating mitigation project packages. 

This research was limited to mitigation project application packages developed by 

communities in Texas. The procedure for developing packages in other states may be 

different. Furthermore, a comparison of accepted and rejected project packages would be 

useful but very few rejected project packages are retained by the State of Texas. Also, the 

types of projects examined were limited to those labeled “structural”, such as acquisition, 

elevation, drainage improvement, facility retrofit, and utility relocation. Consequently, 

this study did not cover all types of mitigation projects. 

 

1.8 THESIS ORGANIZATION 

This thesis is organized into six chapters as follows.  

 

1.8.1 Chapter 2 - Literature Review 

The relevant literature on rating systems for the construction industry as well as 

the community planning profession was reviewed. Furthermore, documents that address 

mitigation project package development were surveyed to understand the mitigation 

project development process. 
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1.8.2 Chapter 3 - Research Methodology 

This chapter introduces the methodology and then describes the project 

development process and rating procedure. 

 

1.8.3 Chapter 4 - Development Evaluation System 

Chapter 4 develops an evaluation system for (1) assessing the quality and 

completeness of mitigation project definition and (2) rating the resulting project 

application package. The scoring model is called the Completeness-Quality Score (CQS) 

system.  

 

1.8.4 Chapter 5 - Demonstration of the CQS system 

A user-friendly application tool is developed for (1) mitigation project evaluators 

to evaluate mitigation project definitions and (2) mitigation project developers to assess 

the quality of their project definitions. This tool, which is easy to use and straightforward 

to achieve CQS, can be used without specific knowledge of computer and mitigation 

projects. As a result, users learn to increase the completeness and quality of mitigation 

projects. Discussion of observations from the demonstration of the tool follows. 

 

1.8.5 Chapter 6 - Conclusion 

The final chapter presents the conclusion of this research. This chapter revisits the 

project objectives and describes the contributions of this research to the improvement of 

quality and completeness of the mitigation project definitions. This chapter concludes 

with a statement of research limitations and ideas for future research. 
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Chapter 2:  Literature Review 

This chapter reviews the literature related to this study, which incorporates 

concepts from research on the quality of community planning and from project definition 

rating methods. The chapter concludes with a summary of the literature review and a 

highlight of the gaps in the literature and subsequent need for this research.  

 

2.1 QUALITY OF COMMUNITY PLANNING 

Research on the quality of community plans has evolved over the past decade, and 

was originated by Kaiser, Godschalk, and Chapin (1995), who defined plan quality as 

consisting of three core characteristics: (1) a strong factual basis, (2) clearly articulated 

goals, and (3) appropriately directed policies. To measure these three core characteristics, 

referred to as plan components, a series of indicators were developed that allow for 

quantitative assessment and analysis of plan quality. For example, the “goals” component 

included information on economic goals (e.g., minimize fiscal impacts of hazards), 

physical goals (e.g., reduce property loss), and public interest goals (e.g., protect human 

safety). Each indicator developed to measure the quality of each plan component was 

assessed on a 0 to 2 ordinal scale, in which 0 = not identified or mentioned in the 

community plan, 1 = suggested or identified but not discussed in detail in the community 

plan, and 2 = fully detailed or is a mandatory part of the community plan. Equal 

weighting was assigned to each plan quality indicator to avoid subjectivity. 

As described by Brody (2003), the measurement of overall plan quality was 

calculated by creating indices for each plan component and overall plan quality. There 

were three steps in the development of the index for each plan component. First, the 
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scores for each of the indicators were summed within each of the plan components. 

Second, the sum of the scores was divided by the total possible score for each plan 

component. Third, this fractional score was multiplied by 10, placing the plan component 

on a 0-to-10 scale. Finally, a total plan quality score was developed by adding the scores 

of each component. Thus, a maximum score was determined, and the quality of various 

communities’ plans could be contrasted by comparing their plan quality index score. 

Berke et al. (1996) expanded the plan quality research by adding two additional 

factors that impact community plan quality: commitment to planning and community 

wealth. Berke later added population to the list of factors that impact plan quality (Berke 

1998), and Burby and May (1998) further investigated the impact of planning agency 

capacity on plan quality. Finally, Brody (2003) incorporated hazard mitigation measures 

into existing conceptions of what constitutes a high-quality plan. As noted by Brody 

(2003), the ability to code and measure indicators within a plan has made this technique a 

widely used instrument for quantitatively assessing the quality of planning efforts. 

 

2.2 PROJECT DEFINITION RATING METHODS 

The standards for rating the completeness of project definition were established 

by Gibson with the development of the original Project Definition Rating Index (PDRI) 

(Gibson and Dumont 1996). Gibson first identified and categorized the critical elements 

that should be included in a capital project’s scope definition package by reviewing 

company documents and conducting workshops with experts. Elements included design 

objectives, project schedule, site location, and numerous others. Each of the scope 

elements was then described in detail to ensure consistent understanding of the elements 

by all stakeholders. Furthermore, recognizing that not all elements will be equally 

important to overall project success, a series of workshops was conducted with experts to 
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evaluated and assign a weight to each scope element based on its importance to project 

success relative to all other scope elements. Overall, 70 project scope elements were 

defined, weighed, and combined into an index that could be used to evaluate the 

completeness of project scope definition. Gibson subsequently developed project rating 

indices for industrial, building, and infrastructure applications, resulting in a mature 

coverage of the rating of project definition. 

 

2.3 SUMMARY 

This research combined the method of rating plan quality with the method of 

rating the completeness of project definition in order to develop a method for rating the 

completeness and quality of mitigation project application packages. These packages (1) 

should contain specific elements of project definition and (2) must achieve a relatively 

high level of quality in order to increase the community’s chances for receiving federal 

funding to execute the mitigation project. 
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Chapter 3:  Research Methodology 

3.1. OVERVIEW 

This research aims at developing an appropriate and objective evaluation system 

for assessing the completeness and quality of mitigation capital improvement projects 

submitted for funding under the HMGP. The evaluation system, named the 

Completeness-Quality Score (CQS) system, contains a protocol of necessary scope 

elements and associated detailed definitions and a rating tool. Finally, this system is 

supported by a user-friendly computer application tool. 

 

3.1.1 Research Process 

An overall view of the methodology is illustrated in the research process 

framework, Figure 3.1. This research methodology employs both qualitative and 

quantitative approaches to meet the research objectives. Combining both approaches 

enhances the overall strength of the study compared to either qualitative or quantitative 

research methods alone (Creswell 2008). Therefore, the research separately discusses a 

qualitative phase and a quantitative phase and combines the results of both phases into 

the CQS system. The first phase is a qualitative phase that involves developing an 

assessment protocol with detailed descriptions. This phase categorizes elements that are 

required for the mitigation project definition/application package (MPDP) and identifies 

indicators that affect the quality of MPDP. This phase results in an assessment protocol 

with detailed descriptions. The second phase is a quantitative phase that involves 

developing a scoring tool. This phase weights sections that are categorized groups of 
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elements and rates the indicators. Finally, a user-friendly computer tool that combines 

both phases is developed to support the CQS system and assess MPDPs. 

 

 

Figure 3.1: Research Process Framework 

 

3.1.2 Definition of Terms 

Identified below are the definitions associated with Figure 3.1. 

Element: a unit of components required in the MPDP. An element is described as 

a status or an item in the State of Texas Hazard Mitigation Grant 

Program Comprehensive Application Package 2009 (Texas, 2009) 

(hereafter referred to as “State Application Instructions”)  

Section: a finalized set of elements. 

Indicator: a metric used to objectively evaluate the completeness and quality of 

the MPDP. 

Assessment Protocol Scoring Tool 

Sections 
of the Elements 

Indicators 
in the Elements

Identifying    
Indicators 

Equal Weighting     
of Indicators 

Weighted Scoring    
of Sections 

Categorizing   
Elements 

Sections, Elements and 
Detailed Description 

Completeness-Quality 

Score (CQS) 

User-Friendly 

Application Tool 

CQS System 



 16 

3.2. DEVELOPMENT OF AN ASSESSMENT PROTOCOL (PHASE I) 

This qualitative phase categorized elements and developed indicators. This phase 

included a review of the State Application Instructions and existing MPDPs, and resulted 

in the detailed descriptions that define each element and indicator. 

 

3.2.1 Clustering Elements 

The elements that are required in the MPDP are identified in the State Application 

Instructions, which is a brief guideline for developing a MPDP. The State Application 

Instructions describe items required in the MPDP, and also fundamental elements that 

validate the MPDP. Thus, elements contain both items and validity status. However, 

these elements of guidelines for the MPDP are found in various places in that document. 

This research categorizes the elements that must be included in the MPDP and 

organizes sections, which are groups of elements containing the same or similar 

characteristics.  

 

3.2.2 Identifying Indicators 

The indicators are the indivisible core components of the elements and indicate 

the levels of the completeness and quality of MPDPs. The process for identifying 

indicators involved a review of the State Application Instructions and several completed 

MPDPs, and used the KJ Method, namely the Affinity Diagram Method (Kawakita 

1967), which consists of brainstorming sessions and consolidating redundant information. 

The review collected various keywords that affect the completeness and quality of the 

MPDP, and the KJ Method clusters these keywords to identify and eliminate redundancy. 
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The clustered keywords that describe unique components in an element are labeled as 

indicators.  

3.3. DEVELOPMENT OF A SCORING TOOL (PHASE II)  

After developing the indicators and elements, a quantitative rating system was 

developed to assess and compare the quality and completeness of MPDP. This phase 

transformed the qualitative indicators into a quantitative scoring tool to objectively assess 

the completeness and quality of MPDPs. This phase contains two processes: rating of the 

indicators and weighting of the sections. These processes generated a rating index: 

Completeness-Quality Score (CQS). 

 

3.3.1 Equal Weighting of Indicators in a Section 

The first part of the scoring process rated the indicators in a section, which 

directly affect the sections’ completeness and quality. The indicators are the minimum 

pieces of information in MPDPs. Each indicator in a section represents a unique portion 

of the quality and the completeness and, thus, is equally weighed. This study employs a 

0-to-1 scale, in which 0 = not identified or mentioned in the MPDPs, and 1 = described in 

the MPDPs. Kaiser, Godschalk, and Chapin (1995) employed a 0-to-2 ordinal scale to 

assess the quality of community plans, and Brody (2003) followed suit. This 0-to-2 scale 

contained a subjective assessment for scores of 1 or 2 (1 = suggested or identified but not 

discussed in detail in the community plan, and 2 = fully detailed or is a mandatory part of 

the community plan). On the other hand, the indicators in this study are identified as 

indivisible core components of MPDPs, so that every score ( , the score of jth indicator 

in the ith section) can be assigned by a yes-no question, and subjective assessments, such 

as in detail or fully can be avoided. 
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3.3.2 Section Score 

Section scores, defined as Section Quality (SQ) represents the completeness and 

quality of a section. Developing SQ scores involved three steps. First, the scores for each 

of the indicators within each of the sections ( ) are summed. Second, the sum of the 

scores is divided by the number of the indicators ( ). Third, this fractional score is 

multiplied by 100, which results in a SQ score with the maximum possible score of 100. 

That is, 

 

 

3.3.3 Weighted Scoring of Sections 

Because each section covers a different topic, a section might have a different 

affect on the decision making on HMGP funds. These sections are not of equal value. The 

completeness and quality of a MPDP involves an unequal weighting of sections based on 

how important each section is to the overall application package. Thus, this second 

process weights these sections and develops the CQS. State hazard mitigation officials 

independently weighted each section, and this feedback was included in the scoring 

system. 

Peacock et al. (2009) employed a scoring system ranging from 0 to 100 for a Plan 

Quality Score to assess a community plan for natural hazard mitigation, so the CQS is 

also designed on a 0-100 scale. That is, 
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where Wi is the weight for the ith section, 

f(si) = SQi is the score of the ith section. 

 

3.4. DEVELOPMENT OF A USER FRIENDLY APPLICATION TOOL 

As shown in Figure 3.1, the CQS system contains both a protocol for delineating 

sections, elements and indicators with detailed descriptions and a CQS score. The CQS 

system is computerized to make it user-friendly and efficient, employing a common 

software application, Microsoft Access
®

. 

Finally, six completed mitigation project definition and application packages were 

assessed by the CQS system. 
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Chapter 4:  Development of an Evaluation System 

This chapter describes the development of an evaluation system that is primarily 

used for (1) assessing the quality and completeness of mitigation project definition and 

(2) assigning a rating to the resulting project application package. The scoring model is 

named the Completeness-Quality Score (CQS) system. Figure 4.1 presents the framework 

for developing the CQS system.  

 

 

Figure 4.1: Completeness-Quality Score (CQS) System Development Framework 

The development of the scoring model occurred in two phases. In the first phase, 

a framework for organizing the scope elements that can be used by communities to 

develop high quality, complete mitigation project definition packages was developed. 

Detailed definitions of the project scope elements were also created. In the second phase, 

a rating method was developed, which can be used to evaluate the quality and 
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completeness of the scope of mitigation projects. This Chapter is divided in three 

sections: 4.1 describes the development of scope elements and their definitions, 4.2 

describes the method for scoring the completeness and quality of the developed scope 

elements, and 4.3 presents the definitions and scoring indicators for all scope elements. 

 

4.1. DEVELOPMENT OF MITIGATION PROJECT SCOPE ELEMENTS AND DEFINITIONS 

In the first phase of the development process, the project scope elements were 

identified and detailed definitions of the scope elements were developed.  

 

4.1.1 Categorization of Scope Elements 

To develop mitigation project scope elements, the researchers interviewed state 

officials and reviewed the State of Texas Hazard Mitigation Grant Program 

Comprehensive Application Package Instructions 2009 and six completed mitigation 

project application packages to identify the elements that were required and 

recommended for inclusion in the project definition/application package.. The 

instructions provide basic guidance on items that must be included in the project 

application package, but it does not describe the expected quality or the level of detail 

that is necessary to produce a high-quality project definition. From the instructions, and 

by reviewing project application packages, the researchers developed a checklist of 

project scope elements. Figure 4.2 displays an outline of the project scope elements. As 

shown in Fig. 4.2, there are four sections of a mitigation project definition/ application 

package: (1) eligibility status, (2) standard forms, (3) mitigation project information, and 

(4) project cost effectiveness.  
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SECTION I – ELIGIBILITY STATUS 
 

A. ELIGIBILITY AND DECLARATION STATUS 

A 1. Eligibility of Entity and Project 

A 2. Conformance with Eligibility Criteria 

A 3. Location Proximate to Declared Area    

 

SECTION II – STANDARD FORMS 
 

B. APPLICATION FORMS 

B 1. State Project Application 

B 2. State of Texas Assurances  

B 3. Federal Application SF 424 and Assurance   

B 4. Engineering Checklist  
 

C. DESIGNATIONS, CERTIFICATIONS, AND STATEMENTS 

C 1. Project Officer Designation  

C 2. Floodplain Manager Form  

C 3. Cost Share Certification 

C 4. Record of Environmental Consideration  

 

SECTION III – MITIGATION PROJECT INFORMATION 
 

D. PROJECT OBJECTIVES AND SCOPE 

D 1. Synopsis Statement  

D 2. Narrative Statement  

D 2-1. Summary  

D 2-2. Need for Proposed Action  

D 2-3. Description of the Proposed Action  

D 2-4. Discussion of Alternatives Considered  

D 2-5. Coverage in the Mitigation Action Plan  

D 3. Cost Breakdown  

D 4. Proposed Work Schedules 

D 5. Flood Insurance Rate Map (FIRM) with Project Plotted  

D 6. Photographs of Project Area  
 

E. ENVIRONMENTAL & HISTORICAL INFORMATION 

E 1. Description of Environmental and Historical Information  

 

SECTION IV – MITIGATION PROJECT COST EFFECTIVENESS 
 

F. BENEFIT COST ANALYSIS, RATIO, AND SUPPORTIVE DATA 

F 1. Benefit Cost Analysis & Cost Effectiveness Study  

F 1-1. BCA Cover Sheet with Benefit-Cost Ratio (BCR)  

F 1-2. Benefit Cost Analysis (BCA) Output  

F 1-3 BCA Back-up Data and Assumptions  
 

Figure 4.2: Mitigation Project Scope Elements (The State of Texas 2009) 
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4.1.2 Defining the Scope Elements and Developing Indicators 

Because the Application Package Instructions do not describe the expected quality 

or the level of detail that is necessary to produce a high-quality project definition, the 

researchers felt it was important to develop detailed descriptions of each scope element, 

along with indicators that could guide communities during the project development 

process and could also be used by state officials to evaluate the completeness and quality 

of applications. Figure 4.3 presents an example of a mitigation project scope element 

definition and indicators.  

 

 

D 1. Synopsis Statement 

A synopsis statement is a brief summary of project related information. It should include information 

about the project objective, cost, schedule, and benefit-cost ratio (BCR). Are the following items 

included in the Synopsis? 

 Yes  No 1. Project location  

 Yes  No 2. Problem definition (i.e., need for the proposed project and expected result)  

 Yes  No 3. Project description and scope 

 Yes  No 4. Estimated project cost 

 Yes  No 5. Benefit cost ratio (BCR) 

 

SCORING: 

 0 = A Synopsis is not included 

 1 = A Synopsis is included but 5 items from above are missing 

 2 = A Synopsis is included but 4 items from above are missing 

 3 = A Synopsis is included but 3 items from above are missing 

 4 = A Synopsis is included but 2 items from above are missing 

 5 = A Synopsis is included but 1 item from above is missing 

 6 = A Synopsis is included and no items from above are missing 

 

 

Figure 4.3: Mitigation Project Scope Element Definition and Indicators 
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4.2. METHOD TO RATE THE COMPLETENESS AND QUALITY OF SCOPE DEFINITION 

In Fig. 4.3, completeness and quality of scope definition are conceptualized as a 

combination of the responses to the Yes/No criteria (i.e., “Are the following items 

included in the Synopsis?”) and the number of criteria that have been met.  

As the number of criteria that have been achieved in the project 

definition/application package increases, the completeness likewise increases, and as a 

result, the quality overall increases.  Hence, the scoring that has been assigned (i.e., “0 = 

A Synopsis is not included” or “1 = A Synopsis is included but 5 items are missing”) is a 

reflection of both completeness and quality.  

As shown previously in Fig. 4.2, there are four sections of a mitigation project 

definition/ application package: (1) eligibility status, (2) standard forms, (3) mitigation 

project information, and (4) project cost effectiveness. Hence, completeness and quality 

of scope definition is conceptualized as consisting of unequal weighting of these four 

sections based on how important the content of each section is to the overall application 

package. Experts at the state hazard mitigation office were queried to determine which 

weights were assigned to each section of the application package. Based on their 

response, eligibility status was assigned a weight of 30%, standard forms was assigned a 

weight of 10%, mitigation project information was assigned a weight of 30%, and project 

cost effectiveness was assigned a weight of 30%.  

Together, these four sections of the mitigation project definition/application 

package enable a local community to develop a viable scope of work for a mitigation 

capital improvement project. Furthermore, within each section of the project 

definition/application package, individual scope elements further specify the concept of 
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completeness and quality of scope definition. The following process was used to develop 

an index score for each section of the project definition package.  

1. Each individual scope element received a raw score, which was arrived at by using a 

rating system similar to the one identified in Fig. 4.3. For example, the raw score of 

the jth scope element (e.g., Synopsis Statement) in the ith section (e.g., Section III) 

was determined by how many of the indicators were included in the Synopsis 

Statement (0 = Synopsis is not included, 1 = Synopsis is included but 5 items are 

missing, etc.). 

2. The raw scores assigned to each scope element within a section were summed to 

determine the total points assigned to all scope elements within each section. 

3. The sum of the assigned raw scores was divided by the sum of the total possible 

scores for each section.  

4. This fractional score was multiplied by 100 to standardize the section score on a more 

intuitive 0-100 scale.   

 

The measure of overall project definition/application completeness and quality 

was derived as follows: 

1. Each section standardized score was multiplied by its section weight. 

2. The weighted standardized section scores were summed to arrive at an overall project 

definition/application weighted score. 

Ultimately, the scores can be used by state officials to compare the quality and 

completeness of submitted mitigation projects so that they can select the highest quality 

projects for funding. 
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4.3. DETAILED DEFINITIONS OF THE SCOPE ELEMENTS AND INDICATORS 

The following descriptions were developed to help generate a clear understanding 

of the terms used in the Completeness-Quality Score (CQS) system. The descriptions 

below include a checklist of items to be evaluated (i.e., indicators) in order to determine 

the completeness and quality of definition of each element in the application package. 

Each element is measured on a scale that is established by the degree of completeness of 

the element’s definition.  

The descriptions are listed in the same order as they appear in the CQS system. 

They are organized in a hierarchy by section, category, and element. The CQS system 

consists of three main sections, each of which has a series of categories and scope 

elements. Scoring is performed by evaluating the levels of completeness and quality of 

the scope elements, as described in each narrative below.  

 

4.3.1 OVERVIEW OF THE SECTIONS AND CATEGORIES 

The project application sections and categories include: 

 

SECTION I – ELIGIBILITY STATUS 

This section evaluates the eligibility of agencies for federal mitigation funding. 

Categories: 

A – Eligibility and declaration status 

 

SECTION II – STANDARD FORMS 

This section consists of standard forms that the applicant is to fill out with the correct 

information. 
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Categories: 

B – Application Forms 

C – Designations, Certifications, and Statements  

 

SECTION III – MITIGATION PROJECT INFORMATION 

This section consists of information about the particular project for which the applicant is 

requesting funding, including the objective, scope, cost, and schedule. 

Categories: 

D – Project Objectives and Scope 

E – Environmental and Historical Information 

 

SECTION IV – MITIGATION PROJECT COST EFFECTIVENESS 

This section consists of the Benefit-Cost Analysis, Benefit-Cost Ratio, and necessary 

backup data to support the analysis. 

Categories: 

F – Benefit-Cost Analysis, Ratio, and Supportive Data 

 

4.3.2 SCOPE ELEMENT DESCRIPTIONS AND INDICATORS 

The next few pages contain detailed descriptions for each scope element. 
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SECTION I – ELIGIBILITY STATUS 

 

A. ELIGIBILITY AND DECLARATION STATUS 

 

A 1. Eligibility of Entity and Project 

Only eligible applicants may receive federal funding for mitigation projects. Is the 

applicant one of the following:  

 Yes  No 1. State and local government 

 Yes  No 2. Private non-profit organizations or institutions that own or operate a 

private non-profit facility, as defined under State and Federal law   

 Yes  No 3. Indian tribes or authorized tribal organizations 

 

SCORING: 

 0 = All of the above answers are No. 
 1 = One of the above answers is Yes. 
 

A 2. Conformance with Eligibility Criteria 

In addition to meeting the eligibility criteria, the applicant must also meet the following 

criteria. Does the applicant meet the following criteria?  

 

J Yes J No 1. Does the applicant have a State and FEMA approved Mitigation Action 

Plan? 

J Yes J No 2. Does the applicant have a current emergency management plan that 

meets the requirements for a basic level of planning preparedness as 

defined in the Preparedness Standards for Texas Emergency Management? 

J Yes J No 3. Is the participant a participating member in good standing with the 

National Flood Insurance Program (NFIP)? 

 

SCORING: 

 0 = One of the above answers is No. 
 1 = All of the above answers are Yes. 
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A 3. Location Proximate to Declared Area    

Preference is given to those applicants that are located in the area that has received the 

federal disaster declaration.  

 

 

SCORING: 

 1 = The applicant is not located in the federally-declared disaster area. 
 2 = The applicant is located in the federally-declared disaster area. 
 

SECTION II – STANDARD FORMS 

 

B. APPLICATION FORMS 

 

B 1. State Project Application (Item-1) 

B 2. State of Texas Assurances (Item-2) 

B 3. Federal Application SF 424 and Assurance (Item-3)  

These three items have specific formats required by FEMA and the Texas Governor’s 

Division of Emergency Management, and these forms must be filled in completely with 

signatures of responsible officials. Issue of concern may include:  

 
 0 = Form is not included 
 1 = Form is included but some of the information is not filled in, incorrect, or not 
signed 

 2 = Form is included and all of the information is filled in, correct, and signed 
 

B 4. Engineering Checklist (Item-17) 

The Engineering Checklist specifies the level of engineering design that has been 

completed (conceptual, 30% or 100%) and provides basic engineering calculations (such 

as drainage area, culvert size, etc.). The form must be completed on all projects except 

acquisitions, elevations, or initiatives. 
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 0 = Form is not included 
 1 = Form is included but some of the information is not filled in, incorrect, or not 
signed 

 2 = Form is included and all of the information is filled in, correct, and signed 
 

C. DESIGNATIONS, CERTIFICATIONS, AND STATEMENTS 

 

C 1. Project Officer Designation (Item-8) 

C 2. Floodplain Manager Form (Item-9) 

These documents designate a project officer, alternate point of contact, and a flood plain 

manager, who are familiar with, and oversee, the submission of the application and 

execution of the project. 

 

 0 = Form is not included 
 1 = Form is included but some of the information is not filled in, incorrect, or not 
signed 

 2 = Form is included and all of the information is filled in, correct, and signed 
 

C 3. Cost Share Certification (Item-10) 

C 4. Environmental Justice Statement (Item-13) 

These documents certify that funds are available to provide the community’s 25% 

required match to the federal government’s 75% share of funding and that there are no 

adverse impacts to protected groups, such as low income or minority residents. The 

documents are required and have standard language provided by the State Hazard 

Mitigation Officer. The document must employ the proper language to be acceptable. 

 

 0 = Document is not included 
 1 = Document is included but the statements are not correct or it is not signed 
 2 = Document is included and the statements are correct and it is signed 
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C 5. Record of Environmental Consideration (Item-12) 

The Record of Environmental Consideration is a standard form that is filled out to 

document the outcome of the Environmental Assessment/Narrative. The form documents 

the outcome after considering the impact of the project on the environment. 

 0 = Form is not included 
 1 = Form is included but some of the information is not filled in, incorrect, or not 
signed 

 2 = Form is included and all of the information is filled in, correct, and signed 
 

SECTION III – MITIGATION PROJECT INFORMATION 

 

D. PROJECT OBJECTIVES AND SCOPE 

 

D 1. Synopsis Statement (Item-4) 

A synopsis statement is a brief summary of project related information. It should include 

information about the project objective, cost, schedule, and benefit-cost ratio (BCR). Are 

the following items included in the Synopsis? 

 Yes  No 1. Project location  

 Yes  No 2. Problem, need for the proposed project, and expected result  

 Yes  No 3. Project description and scope 

 Yes  No 4. Estimated project cost 

 Yes  No 5. Benefit cost ratio (BCR) 

 

SCORING: 

 0 = A Synopsis is not included 
 1 = A Synopsis is included but 5 items from above are missing 
 2 = A Synopsis is included but 4 items from above are missing 
 3 = A Synopsis is included but 3 items from above are missing 
 4 = A Synopsis is included but 2 items from above is missing 
 5 = A Synopsis is included but 1 item from above are missing 
 6 = A Synopsis is included and no items from above are missing 
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D 2. Narrative Statement (Item-5) 

The Narrative Statement describes the problem, the cause of the problem, why the project 

is needed, what the proposed project is, how many people are impacted, how much 

damage has been experienced in the past, and other alternatives considered. It has 

subcategories that should be discussed in the Narrative Statement Section. Subcategories 

and issues to consider include: 

 
D 2-1. Summary (Item-5) 

A Summary provides a clear and brief one-page overview of the proposed action 

and its need. This section allows a reviewer to quickly understand the proposed 

action. Does the summary contain the following? 

 Yes  No 1. Description of the proposed action 

 Yes  No 2. Description of the event that will be mitigated 

 Yes  No 3. Where the project is located 

 Yes  No 4. Whether the project is included in the Mitigation Action Plan 

 Yes  No 5. Whether the project located in a declared disaster area 

 Yes  No 6. Whether the project significantly impacts the environment 

 Yes  No 7. Whether the project is cost effective 

 

SCORING: 

 0 = A Summary is not included 
 1 = A Summary is included but 7 items from above are missing 
 2 = A Summary is included but 6 items from above are missing 
 3 = A Summary is included but 5 items from above are missing 
 4 = A Summary is included but 4 items from above are missing 
 5 = A Summary is included but 3 items from above are missing 
 6 = A Summary is included but 2 items from above are missing 
 7 = A Summary is included but 1 item from above is missing 
 8 = A Summary is included and no items from above are missing 
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D 2-2. Need for Proposed Action (Item-5) 

The Need for Proposed Action discusses the nature and history of the disaster, the 

risk of occurrence of the specific disaster that should be mitigated, and reasons why 

the project is needed. Does the summary contain the following? 

 Yes  No 1. Brief description of the nature of the event that needs to be 

mitigated 

 Yes  No 2. A photograph showing the event or its impacts 

 Yes  No 3. Description of the people and properties that are at risk, including 

the number of people, houses and businesses in the immediate 

vicinity of the project 

 Yes  No 4. Description of projected growth of the community 

 Yes  No 5. Description of the history of similar events and previous 

declarations 

 Yes  No 6. Description of the most current event, including pictures and maps 

 Yes  No 8. How the event impacted the specific location 

 Yes  No 9. Explain why the project is needed 

 Yes  No 10. Explain what happens during a disaster event 

 Yes  No 10. Explain whether the useful life of the structure has been reached 

or exceeded 

 Yes  No 11. Explain what will happen if the action is not taken 

 

 

SCORING: 

 0 = A Need for the Proposed Action is not included 
 1 = A Need for the Proposed Action is included but 11 items from above are 
missing 

 2 = A Need for the Proposed Action is included but 10 items from above are 
missing 

 3 = A Need for the Proposed Action is included but 9 items from above are 
missing 

 4 = A Need for the Proposed Action is included but 8 items from above are 
missing 
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 5 = A Need for the Proposed Action is included but 7 items from above are 
missing 

 6 = A Need for the Proposed Action is included but 6 items from above are 
missing 

 7 = A Need for the Proposed Action is included but 5 items from above are 
missing 

 8 = A Need for the Proposed Action is included but 4 items from above are 
missing 

 9 = A Need for the Proposed Action is included but 3 items from above are 
missing 

 10 = A Need for the Proposed Action is included but 2 items from above are 
missing 

 11 = A Need for the Proposed Action is included but 1 item from above is 
missing 

 12 = A Need for the Proposed Action is included and no items from above are 
missing 

 

D 2-3. Description of the Proposed Action (Item-5) 

A Description of the Proposed Action provides detailed and specific information 

about the location of the project, flood hazard area, current conditions, scope of 

work, and specific work tasks. Does the summary contain the following? 

 Yes  No 1. The location of the proposed project, including the county, city 

and neighborhood 

 Yes  No 2. Description of the nearest cross streets with a detailed map 

 Yes  No 3. Exact GPS coordinates 

 Yes  No 4. The flood zone that the project is located in, as shown on the 

Flood Insurance Rate Map (FIRM) 

 Yes  No 5. A diagram from the FIRM 

 Yes  No 6. Description of the current condition with photos 

 Yes  No 7. Description of the scope of work for the proposed project 

 Yes  No 8. Work Breakdown Structure (WBS) of the proposed project 

 Yes  No 9. Plans and specifications of the proposed project (as an 

attachment) 
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SCORING: 

 0 = A Description of the Proposed Action is not included 
 1 = A Description of the Proposed Action is included but 9 items from above are 

missing 

 2 = A Description of the Proposed Action is included but 8 items from above are 
missing 

 3 = A Description of the Proposed Action is included but 7 items from above are 
missing 

 4 = A Description of the Proposed Action is included but 6 items from above are 
missing 

 5 = A Description of the Proposed Action is included but 5 items from above are 
missing 

 6 = A Description of the Proposed Action is included but 4 items from above are 
missing 

 7 = A Description of the Proposed Action is included but 3 items from above are 
missing 

 8 = A Description of the Proposed Action is included but 2 items from above are 
missing 

 9 = A Description of the Proposed Action is included but 1 item from above is 
missing 

 10 = A Need for the Proposed Action is included and no items from above are 
missing 

 

D 2-4. Discussion of Alternatives Considered (Item-5) 

A Discussion of the Alternatives Considered presents a systematic evaluation and 

comparison of the benefits and limitations of the proposed action, at least one other 

action that was considered, and the No Action alternative.  

 

 0 = A Discussion of Alternatives Considered is not included 
 1 = Only the proposed action is discussed in the Discussion of Alternatives 

Considered 

 2 = Only the proposed action and the No Action alternatives are presented in the 
Discussion of Alternatives Considered 
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 3 = The proposed action, one alternative action, and the No Action alternative are 
discussed in the Discussion of Alternatives Considered 

 4 = The proposed action, two or more alternative actions, and the No Action 
alternative are discussed in the Discussion of Alternatives Considered 

 

D 2-5. Coverage in the Mitigation Action Plan (Item-5) 

The application should specifically state whether the proposed project is identified 

in the Mitigation Action Plan. The project may be specifically or generally 

identified.  

 0 = The application does not state whether the proposed project is identified in 
the Mitigation Action Plan or it states that the proposed project was not 

identified in the Mitigation Action Plan. 

 1 = The application states that the proposed project is GENERALLY identified in 
the Mitigation Action Plan. 

 2 = The application states that the proposed project is SPECIFICALLY identified 
in the Mitigation Action Plan. 

 
D 3. Cost Breakdown (Item-6) 

The Project Cost Breakdown should match the description of the scope of work and work 

tasks, if possible. Ideally, it will have been prepared by a consultant or using an 

acceptable pricing guide (such as R.S. Means), which is clearly identified in the 

discussion of the Cost Breakdown. Does the Cost Breakdown contain the following? 

 Yes  No 1. Is the cost breakdown detailed (i.e., does it include more than 3, and 

preferably more than 5 line items)? 

 Yes  No 2. Does the cost breakdown match the Work Breakdown Structure or the 

work tasks? 

 Yes  No 3. Is there evidence that a consultant has prepared the cost breakdown? 

 Yes  No 4. Is there evidence that a national pricing guide was used? 

 

SCORING: 

 0 = No Cost Breakdown is included 
 1 = A Cost Breakdown is included but 1 item from above is missing 
 2 = A Cost Breakdown is included but 2 item from above are missing 
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 3 = A Cost Breakdown is included but 3 items from above are missing 
 4 = A Cost Breakdown is included but 4 items from above are missing 
 

D 4. Proposed Work Schedules 

The proposed work schedule must address two issues: (1) the project must be completed 

within two years, and (2) more than two activities must be contained in every quarter of 

the year. Does the proposed work schedule contain the following? 

 Yes  No 1. Does the proposed work schedule include at least 2 activities per 

quarter? 

 Yes  No 2. Does the proposed work schedule indicate that the project can be 

completed in two years or less? 

 

SCORING: 

 0 = No work schedule is included 
 1 = A work schedule is included but 1 item from above is missing 
 2 = A work schedule is included but 2 item from above are missing 

 

D 5. Flood Insurance Rate Map (FIRM) with Project Plotted (Item-15) 

The FIRM shows mapped special flood hazard areas and will indicate whether the 

proposed project is located within a mapped flood hazard zone. Have the following issues 

been considered? 

 Yes  No 1. A FIRM is included in the application  
 Yes  No  2. The floodplain map panel number is shown on the FIRM 

 Yes  No  3. The Project Location is plotted with coordinate data (lat/long) 

 

SCORING: 

 0 = A FIRM is not included 

 1 = A FIRM is included but does not show the panel number or plotted project 

 2 = A FIRM is included and shows the panel number and plotted project 

 

D 6. Photographs of Project Area (Item-16) 

Photographs are required and are useful for documenting the impacted areas as well as 

the damage resulting from an event. Scoring includes: 
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SCORING: 

 0 = No photographs are included 

 1 = One photograph is included after the event 

 2 = More than one photographs are included after the event 

 3 = One photograph is included during the event 

 4 = More than one photographs are included during the event 

 

E. ENVIRONMENTAL & HISTORICAL INFORMATION  

 

E 1. Description of Environmental and Historical Information (Item 11) 

The Environmental and Historical Information section documents the potential impacts 

the project will have on the environment, natural resources, and on cultural resources and 

has very specific sections that must be completed by the applicant. These sections are 

intended to help the applicant ultimately fill out the Record of Environmental 

Consideration. Are each of the following sections included in the Environmental and 

Historical Information section? 

 

J Yes J No 1. A discussion of existing resources in the project area: the projects’ 

estimated lat/long (decimal degrees to 5 decimal places). Provide a 

description of the project area. Include natural and historic resources, 

significant cultural or social issues, and land use concerns.  

 

 Yes  No 2. Need for the proposed action is described 

 Yes  No 3. Description of the proposed action is described 

 Yes  No 4. Alternatives considered is described 

 Yes  No 5. Land Use & Socioeconomic Issues 

 Yes  No 6. Air & Water Quality Issues  

 Yes  No 7. Natural Resources Issues  

 Yes  No 8. Archeological & Historical Issues  

 Yes  No 9. Hazardous Material Issues 
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 Yes  No 10. Public Involvement Issues 

 

SCORING: 

 0 = An Environmental & Historical Information section is not included 
 1 = An Environmental & Historical Information section is included but 10 items from 

above are missing 

 2 = An Environmental & Historical Information section is included but 9 items from 
above are missing 

 3 = An Environmental & Historical Information section is included but 8 items from 
above are missing 

 4 = An Environmental & Historical Information section is included but 7 items from 
above are missing 

 5 = An Environmental & Historical Information section is included but 6 items from 
above are missing 

 6 = An Environmental & Historical Information section is included but 5 items from 
above are missing 

 7 = An Environmental & Historical Information section is included but 4 items from 
above are missing 

 8 = An Environmental & Historical Information section is included but 3 items from 
above are missing 

 9 = An Environmental & Historical Information section is included but 2 items from 
above are missing 

 10 = An Environmental & Historical Information section is included but 1 item from 
above is missing 

 11 = An Environmental & Historical Information section is included but no items 
from above are missing 

 

SECTION IV – MITIGATION PROJECT COST EFFECTIVENESS 

 

F. BENEFIT COST ANALYSIS, RATIO, AND SUPPORTIVE DATA 

 

F 1. Benefit Cost Analysis & Cost Effectiveness Study (Item-14) 

The Benefit Cost Analysis (BCA) is a critical element of the application package. In all 

cases, except for Mitigation Action Plans, substantially damaged Acquisition Projects, 
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and initiatives, an application is required to have a Benefit-Cost Study. The Benefit-Cost 

Ratio (BCR) must be 1.0 or greater to be eligible for funding, and backup data is 

necessary to support the benefits and the costs described in the application. The BCR can 

be calculated by using the BCA tools approved by FEMA, with appropriate objective 

back up data.  

 

F 1-1. BCA Cover Sheet with Benefit-Cost Ratio (BCR) (Item-14) 

The BCA Cover Sheet identifies the method of BCR calculation and the BCR. Are 

the following items included in this element? 

 Yes  No 1. BCA coversheet 
 Yes  No 2. BCR is 1.0 or greater 

 

SCORING: 

 0 = A BCA Cover Sheet is not included 

 1 = A BCA Cover Sheet is included but the BCR is less than 1.0 OR 

 1 = A BCA Cover Sheet is included but the BCR cannot be determined/verified 

 2 = A BCA Cover Sheet is included and the BCR is 1.0 or greater 

 

F 1-2. Benefit Cost Analysis (BCA) Output (Item-14) 

The Benefit Cost Analysis is often performed using FEMA-provided standard 

software, although occasionally FEMA will accept alternative methods. The output 

from the software application must be printed and included in the application 

package.  

 

SCORING: 

 0 = The BCA software output is not included 

 1 = The BCA software output is included 

 

F 1-3 BCA Back-up Data and Assumptions (Item-14) 

Objective, well-documented backup data that supports the benefit-cost study are 

required as part of the BCA. Lack of credible backup data may potentially cause the 

entire application to be rejected by FEMA. For example, the type of backup data that 

will likely be required include: (1) event frequency, (2) rainfall data, (3) dollar value 
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of damages, (3) event that will be mitigated (i.e., 100-year event), and (4) 

effectiveness of the proposed project. Issues to consider include: 

 Yes  No 1. The damages have been documented with receipts, damage 
reports (such as Project Worksheets or FEMA Basic Report), 

FEMA allowances, or other credible sources of damage reporting 

 Yes  No 2. The event recurrence interval has been documented using 

credible sources, such as National Weather Service, NOAA, or 

USGS records  

 Yes  No 3. The effectiveness of the proposed mitigation project has been 
well-documented (e.g., demonstrated that the proposed action 

will mitigate a 50-year event) 

 

SCORING: 

 0 = No back-up data has been included 

 1 = Back-up data is included but 3 items from above are missing 
 2 = Back-up data is included but 2 items from above are missing 
 3 = Back-up data is included but 1 items from above are missing 
 4 = Back-up data is included and no items from above are missing 
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Chapter 5:  Demonstration of the CQS System 

5.1 OVERVIEW  

The CQS system employed a user-friendly computer tool to assess mitigation 

project definition and application packages (MPDP). The CQS system includes the CQS 

scores and detailed descriptions, which are standards to develop as well as to rate 

MPDPs. One objective of this study was to make the CQS system practical, so this 

chapter develops a user-friendly computer tool (Figure 5.1). This chapter also 

demonstrates how the CQS system assesses six completed MPDPs, and analyzes the 

results. 

 

 

Figure 5.1: Framework of CQS System Development 
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5.2 APPLICATION TOOL DEVELOPMENT 

A user-friendly application tool was developed to apply the CQS system for a 

practical assessment of the completeness and quality of MPDPs. The tool was developed 

using Microsoft AccessTM 2007, a widely used relational database management system. 

This software package was chosen because of its ease of data entry, its ability to 

efficiently sort data and its availability. In addition, this tool could be used throughout the 

MPDP development and rating process, from data entry to score delivery. Moreover, this 

tool contains a user-friendly interface (Figure 5.2) which an evaluator or developer can 

easily follow. The MPDP data entry screens  follow the order of elements listed in the 

State Application Instructions.  

 

 

 

Figure 5.2: Sample Snapshot of the User-Friendly Tool 
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Information related to an indicator can be filled out by clicking a checkbox next to 

the instruction for that indicator if a MPDP contains information that associated with the 

description of the indicator (Figure 5.2.)  

 

5.3 ATTRIBUTIONS OF SAMPLE PROJECTS USED FOR ANALYSIS 

To assess the CQS system and the application tool, six completed mitigation 

project definition and application packages were examined. The applicant and project 

information is summarized in Table 5.1. Two of the six applicants were cities, three were 

counties, and one was a drainage district. All of the projects were intended to mitigate the 

impacts of flooding, and the types of requested projects included four culvert 

replacements or installations, one channel construction, and one general drainage 

improvement project. The projects ranged in value from $253,000 to $902,000. 

 

Table 5.1: Applicants and Project Information 

Applicant 
No. 

Entity Event Mitigated Type of Project Cost 

1 County Flood Culvert replacement $294,000 

2 Drainage District Flood Drainage improvements $902,000 

3 City Flood Install storm sewers $458,000 

4 City Flood Install storm sewers $715,000 

5 County Flood Elevate road/install culverts $253,000 

6 County Flood Channel construction $665,000 
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5.4 ASSESSMENT RESULTS 

The results are presented in Table 5.2 (section scoring: SQ) and Table 5.3 (overall 

scoring: CQS). The applicants are identified in rows, and the project definition and 

application package sections are identified in columns.  

Table 5.2 displays SQ scores, which are the unweighted-standardized scores for 

the four application sections and calculated by equation (1). Each row in the table 

represents the scores received by one applicant, and both the raw score and the SQ score 

are displayed in the table. At the bottom of the table, the total possible raw score and SQ 

score for each section is shown. For example, the first applicant received a raw score of 

two out of three for Section I, 16 out of 18 for Section II, 54 out of 65 for Section III, and 

six out of seven for Section IV. Each of these raw scores is normalized to the Section-

Quality (SQ) score with a maximum score of 100, shown in the rows below each raw 

score. For instance, Applicant 1’s raw score of 2 for Section I is normalized to a SQ score 

of 66.7. 

As can be seen in the fourth bottom row of Table 5.2, the mean SQ scores in 

Section I and II are over 60 out of 100, while Section III and IV are below 40. These 

results indicate that the eligibility status (Section I) and standard forms (Section II) are 

relatively well developed and completed compared to the project information (Section 

III) and the Benefit-Cost Analysis (BCA) (Section IV). Section I and II deal with 

“straightforward” issues. Section I denotes whether the project applicants are eligible to 

be awarded the HMGP mitigation funds, and Section II considers the standard forms that 

must be correctly completed. On the other hand, Section III and IV discuss “creative” 

issues, which need to be developed with data and engineering tools and skills. Therefore, 

these results assume that it is more difficult to develop creative sections (Section III and 

IV) than straightforward sections (Section I and II). Also, the standard deviations on the 
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SQ scores of Sections III and IV are larger than those of Sections I and II. This shows 

that there are bigger differences in the completeness and quality of the creative sections 

than those of the straightforward sections. Thus, the project information (Section III) and 

the Benefit-Cost Analysis (Section IV) can increase the completeness and quality of 

MPDPs. 

 

Table 5.2: Mitigation Project Definition Section Quality (SQ) Scores 

Applicant 
No. 

Scores 
Raw / Section Quality (SQ) Scores 

Total 
Section I Section II Section III Section IV 

APP.1 
Raw Score 2 16 54 6 78 

SQ Score 66.7 88.9 83.1 85.7 324.3 

APP.2 
Raw Score 2 13 31 3 49 

SQ Score 66.7 72.2 47.7 42.9 229.4 

APP.3 
Raw Score 2 14 12 2 30 

SQ Score 66.7 77.8 18.5 28.6 191.5 

APP.4 
Raw Score 1 8 20 1 30 

SQ Score 33.3 44.4 30.8 14.3 122.8 

APP.5 
Raw Score 2 9 18 3 32 

SQ Score 66.7 50.0 27.7 42.9 187.2 

APP.6 
Raw Score 2 12 9 1 24 

SQ Score 66.7 66.7 13.8 14.3 161.5 

Mean Raw Score 1.8 12.0 24.0 2.7 40.5 

Standard Deviation 0.41 3.03 16.55 1.86 20.22 

Mean SQ Score 61.1 66.7 36.9 38.1 202.8 

Standard Deviation 13.6 16.9 25.5 26.6 69.2 

Max. Raw Score 3 18 65 7 93 

Max. Std. Score 100 100 100 100 400 
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Table 5.3 displays the standardized scores (SQ scores) and the weighted 

standardized scores for each section. For example, Section I has a weight of 30%; hence, 

the total weighted standardized score possible is 100 x 0.30 = 30. The first applicant 

received a weighted standardized score of 20 for Section I. The total possible overall 

weighted score, which is a CQS score calculated by equation (2), is 100. The first 

applicant received a CQS score of 79.5. Comparatively, the first applicant had a relatively 

high CQS score (79.5), whereas the fourth applicant had a low CQS score (28.0). The 

fourth applicant needs to improve the completeness and quality of the benefit-cost 

analysis (Section IV) in order to compete more effectively for federal grant funding. 

The standard deviations of weighted SQ scores in the third from the bottom row 

of Table 5.3 show that the standard deviation of Section III (7.6) and Section IV (8.0) are 

higher than that of Section I (4.1) and Section II (1.7). This result means that Sections III 

and IV have bigger ranges in terms of the completeness and quality of the MPDPs. The 

completeness and quality of Sections III and IV tend to more strongly affect a CQS score 

that represents the completeness and quality of MPDPs. In other words, the completeness 

and quality of MPDPs may depend more on how well the project applicants developed 

the project definitions (Section III) and discussed this project’s benefit based on its cost 

(Section IV). 
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Table 5.3: Mitigation Project Definition Completeness-Quality Scores (CQSs) 

Applicant 

No. 
Scores 

Weighted Standardized Scores 
Total 

Score 
SECTION I SECTION II SECTION III SECTION IV 

Weight: 30% Weight: 10% Weight: 30% Weight: 30% 

APP.1 
SQ Score 66.7 88.9 83.1 85.7 324.3 

Wt. Score 20.0 8.9 24.9 25.7 79.5 

APP.2 
SQ Score 66.7 72.2 47.7 42.9 229.4 

Wt. Score 20.0 7.2 14.3 12.9 54.4 

APP.3 
SQ Score 66.7 77.8 18.5 28.6 191.5 

Wt. Score 20.0 7.8 5.5 8.6 41.9 

APP.4 
SQ Score 33.3 44.4 30.8 14.3 122.8 

Wt. Score 10.0 4.4 9.2 4.3 28.0 

APP.5 
SQ Score 66.7 50.0 27.7 42.9 187.2 

Wt. Score 20.0 5.0 8.3 12.9 46.2 

APP.6 
SQ Score 66.7 66.7 13.8 14.3 161.5 

Wt. Score 20.0 6.7 4.2 4.3 35.1 

Mean SQ Score 61.1 66.7 36.9 38.1 202.8 

Standard Deviation 13.6 16.9 25.5 26.6 69.2 

Mean Weighted SQ Score 18.3 6.7 11.1 11.5 47.5 

Standard Deviation 4.1 1.7 7.6 8.0 18.1 

Max. 
Score 

Standard. 100 100 100 100 400 

Weighted 30 10 30 30 100 
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Chapter 6:  Conclusion 

This research explored the completeness and quality of mitigation project 

definition and application packages (MPDP) and created the Completeness-Quality Score 

(CQS) system to assess MPDPs. In the course of this study, 93 indicators categorized into 

four sections, along with detailed descriptions, were developed. These indicators and the 

descriptions can increase the ability of project applicants or developers to create more 

complete, high quality MPDPs.  

These indicators were transformed a qualitative process of evaluating project 

definitions to a quantitative rating system, CQS, to rate MPDPs. This system also 

operates as a checklist for the completeness and quality of MPDPs, guides the efforts of 

the project applicant, and answers communities’ questions about how to define a high 

quality project definition. This study increased the knowledge regarding what factors 

need to be contained in MPDPs, and how these factors influence their completeness and 

quality. 

 

This chapter reviews the research objectives and methodology, followed by a 

discussion of the findings and conclusions. Finally, the limitations of the study and ideas 

for future research are presented. 

 

6.1. RESEARCH OBJECTIVES AND ACCOMPLISHMENTS REVISITED 

The goal of this research was to better understand hazard mitigation project 

definition, so the focus of the research was to develop an appropriate and objective 

evaluation system including a tool to assess the completeness and quality of mitigation 
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project definition and application packages (MPDP) submitted for funding under the 

federal Hazard Mitigation Grant Program (HMGP). The specific objectives of the 

research were the following: 

1. Develop a checklist of scope elements and associated detailed definitions that can be 

used by communities to develop high quality, complete mitigation project definition 

packages, 

2. Develop a rating method and tool that can be used both by project applicants or 

developers, mostly local communities, to develop a more complete and high quality 

MPDPs, and by state officials to evaluate the completeness and quality of submitted 

MPDPs for the purpose of selecting projects for funding through the HMGP, and 

3. Demonstrate the effectiveness of the rating tool for comparing the completeness and 

quality of mitigation project definition packages.  

 

These research objectives were accomplished as follows:  

1. Mitigation project scope quality elements and their indicators were identified and 

defined through a qualitative process. These elements and indicators were 

categorized into four sections. The process resulted in the development of a checklist 

associated with the detailed definitions,  

2. These sections and indicators were transformed a quantitative process into a 

quantitative rating system; namely, the Completeness-Quality Score (CQS) system. 

This system provides a CQS score with a maximum possible value of 100. The CQS 

score represents the completeness and quality of MPDPs, and 

3. The CQS system employed a computer based assessment tool with a user-friendly 

interface. This system assessed six completed MPDPs, and provided CQS scores for 

each MPDP.  
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This research has successfully developed a quantitative rating system called the 

CQS system, which can be used by both project developers and project evaluators. 

Project developers, including local communities or independent districts, can develop 

better, more complete and higher quality mitigation project definitions and application 

packages (MPDP) for HMGP funds. Project evaluators, mostly state mitigation officers, 

can rate the completeness and quality of MPDPs and select the best projects to be 

awarded HMGP funds. Another significant advantage is that both the project developers 

and project evaluators can employ the same, consecutive, accurate and objective 

standards to develop and evaluate MPDPs. 

 

6.2. LIMITATIONS AND FUTURE STUDIES 

This research focused on factors that affect the completeness and quality of 

mitigation project definitions to obtain or award HMGP funds. This research developed 

the CQS system and demonstrated how it works. However, although our application of 

the CQS system suggests that Sections III and IV that have bigger gaps between 

successful and unsuccessful MPDPs need further development, this suggestion is 

tentative because the sample size of the data used in the analysis was limited. This study 

was not able to define “good” scores that need to be reached, because data related to 

rejected MPDPs are rarely kept. A hypothesis that all indicators in a section are equally 

important might also limit the validity of the system.  

Future research will involve conducting a reliability analysis of this system. 

Hence, future research is intended to collect additional data on MPDPs that are both 

awarded and rejected, and to further refine the scoring method. A validity and reliability 
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analysis will be conducted to determine the importance of each indicator to the total 

index score. 
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Appendix A 
 

SCORE SHEET USED PRIMARILY FOR HURRICANE AND FLOOD DISASTERS 
 

 POINTS SCORE 

Is this project geographically identified in the applicants MAP?  45  

Is this type of project identified in the applicants MAP?  10  

Is this project in the declared area?  20  

Is this project in a CRS community?  2  

   

ENVIRONMENTAL   

Catex eligible? 5  

Assessment required? 3  

Requires Full Environmental Impact Statement  1  

   

COST EFFECTIVE   

Good BC study provided  5  

Initiative project (no BC required)  5  

Weak BC study provided  3  

No BC study provided  1  

   

STATE STRATEGY POINTS   

Residential   

   Is buyout in the floodplain  Value:  10  

   Buyout of a NFIP repetitive loss home  Value:  7  

   Other Buyouts  Value:  5  

   

Residential Relocation  4  

Elevation  4  

Retrofit & Safe-rooms  3  

Structural  2  

Warning and Public Information Systems  1  

Mitigation Action Plans  1  

Equipment  1  
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Appendix B: Sample Mitigation Project Definitions and Application Package   
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